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ABSTRACT 


Activities of the Kansas Applied Remote Sensing Program (KARS) are 
designed to establish interactions on cooperative projects with decision 
makers in Kansas agencies in the development and application of remote 
Sensing procedures. This report describes the activities of the KARS 
program in pursuit of its objectives during the period April 1, 1977, 
through March 31, 1978. 

Cooperative demonstration projects were undertaken with several 
different agencies during this period and Involved three principal areas 
of effort: Wildlife Habitat and Environmental Quality; Urban and Regional 

Planning; Agricultural and Rural Development. These projects were designed 
to focus remote sensing concepts and methodologies on existing agency 
problems to ensure the continued relevancy of the program and maximize 
the poss i b i 1 i ty for immed iate operational use^ 

Completed projects during the period include (l) the decision to 
release antelope at selected release sites in rangeland areas; (2) plan- 
ning decisions for Sand Hills State Park and the distribution of work 
force activities; (3) zoning decisions in response to prime agricultural 
land analyses; (^) the decision to pursue additional reclamation efforts 
in strip-mined areas of southeast Kansas. Long-term projects were 
continued in the past year and include weed pest surveys in cooperation 
with the Kansas Department of Agriculture and the U.S. Environmental 
Protection Agency and irrigation data compilation from LANDSAT in cooper- 
ationWith the Kansas Legislative Research Department. 

Other projects were initiated during this period which are now 
nearing completion or awaiting final action. 
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I. THE KANSAS APPLIED REMOTE SENSING PROGRAM 

INTRODUCTION 

The unique conteraporary problems facing officials at all levels of 
government have created a need for objective data, gathering to supple** 
ment or in some cases replace traditional methodologies- The need for 
objective data gathering has been further emphasized by the. increasing 
pressures from social, environmental and economic considerations- 

The University of Kansas Applied Remote Sensing Program (KARS) has 
established a continuing program of activities to demonstrate the utility 
of remote sensing technology in data gathering for decision makers in 
state, regional and local agencies. Now in its sixth year, the KARS 
program is developing the concepts and methodolog ios to utilize remote 
sensing procedures in dealing with significant problems in Kansas related 
to changing urbanization patterns, rapid irrigation growth, changing 
agricultural needs and environmental quality. This activity is accom- 
plished primarily through cooperative remote sensing projects with 
governmental agencies in Kansas on problems of immediate concerni 
This report outlines .he activities and accomplishments of the 
KARS program during the period April 1, 1977, through March 31, 1973 
in pursuit of its key objectives: 

To apply remote sensing techniques, analysis and systems to the 
solution of significant decision oriented concerns of state 
and local officials- 

To participate cooperatively on remote sens ing projects with 
state and local agencies in Kansas. 

To effect the transfer of applicable remote sensing technology 
to governmentai agencies at all levels as a by-product of the 
demonstration projects conducted in tlie KARS program. 

To assist the personnel within Kansas agencies in the evaluation 
of the capahi I i ties of the rapidiy changing remote sensing systems 
and the benefits which might be achieved through their utilization. 
Through mul tidiscipi inary teams, to stimulate the application of 
the products of remote sens ing systems to the significant problems 
of resource management and environmental quality in Kansas. 


To guide, assist and stimulate facul ty , staff and students In the 
utilization of information from LANDSAT and Aircraft Programs of 
NASA in research, education and public service activities carried 
out at the University of Kansas and in the State. 

The interaction which results from these cooperative projects ensures 
the continued relevancy of the program and maximized the transfer of 
these new and emerging technological systems to operational use. 

CONTACTS WITH AGENCIES 

While projects usually develop through individual contacts between 
agency and KARS personnel, communications also result from more general 
information dissemination efforts aimed at promoting widespread interest 
in remote sensing applications. During the past year these activities 
have included (1) publication of the MajS and (2) numerous 

talks and presentations to public and professional organizations through- 
out Kansas. These have included, among others, the Kansas Legislative 
Research Department, the Kansas Department of Economic Development, the 
Kansas Irrigation and Water Resources Association, the Kansas Academy 
of Sciences and the Kansas Mapping Conference. In addition, KARS personnel 
made presentations at the National Conference of State Legistures meeting, 
the Association of American Geographers Annual Meeting, and the American 
Society of Photogrammetry Fall Convention. 

The quarterly Ne.wst&tter no\-j reaches over 850 readers with news 
of current KARS projects and activltes (Appendix I). Several new projects 
have developed from this medium. 

There continues to be substantial demand for the Kansas LANDSAT 
Mosaic, Kansas Land Use Patterns Map published in 197^ and The Guide to 
Aerial Photography and Space Imagery. These have greatly increased the 
visibility of the KARS Program across Kansas. 

COORDINATION WITH AGENCY OFFICIALS 

Experience gained in the KARS Program has demonstrated that it is 
not sufficient to hold conferences, publish newsletters, or make occa- 
sional calls on agency personnel . A continuing association With key 
admin! Strators and their staffs is carried on to develop their interest, 


promote KAftS projects, and finally obcahi agency comm ! tnien t of time and 
resources for the projects. 

During the last year \« have Increased personal visits to Rvinsas 
agencies. The visits are facilitating better communications between 
KARS and agency personncK Agencies with which contacts have Heen 
established are listed In Table 2. Contacts are maintained with all 
of these, ogencles and add! tional contacts actively pursued. 

NATURE OF PROJECTS 

Table 2 indicates the range of projects completed during FY 
Note In Figure 1 that projects have been distributed widely over Kansas 
and are particularly relevant to the terrain, land use and specific 
problems of these areas* 

PERSONNEL 

The Applications Program is administered by Dean D* D. Barr, 
Professor of Engineering and Director of the University of Kansas Space 
Technology Center. Barr, a specialist In engineering manogement, has 
been active In transmitting new technologies to Industry and state 
agencies for over ten years. 

Dr, Edward A* Martinko, Courtesy Professor of Biological Sciences 
and Assistant Scientist In the Space Technology Center, is the Project 
Coordinator for the KARS Program and has primary respons ihl 1 1 ty for 
agency contacts, scheduling and the accomplishment of demonstration 
projects by the joint agency-KARS teams. Dr. Martinko has had several 
years of experience In multidisciplinary research projects. He \'/as a 
research assistant In the State Biological Survey of Kansas for two years 
and has an excellent working relationship with the agricultural community 

During the past year Dr, T. H. Lee W|1 Hams, Assistant Professor In 
the Department of Deography, has joined the KARS staff. He brings 
axpertlse. with remote sensing platforms and theory to the team with a 
special Hat Ion In agrlcul tural land use studies . 

Joseph Poracsky, Ronald Shaklee, Ted Talmon and Vera Sehon carry 
significant reaponsihllitles In the KARS Program and provide considerable 
profess tonal expertise In the areas of image Interpretat ion, cartography 
and data analysis. 
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AGENCIES WITH WHICH CONTACTS ARE MAINTAINED 
BY THE KANSAS APPLIED REMOTE SENSING PROGRAM 


Municipal: Concordia, Kansas Chamber of Commerce 

Kansas City, Kansas City CommI ss ion 
Kansas City, Kansas Department of Planning 
and Development 

Kansas City> Kansas Mayor's Office 

Ccunty: Cherokee, Kansas Board of Commiss ioners 

Cloud, Kansas Commissioners 
Douglas, Kansas County Extension Agent 

State: Kansas Agricultural Extension Service 

Kansas Attorney General ' s Office 
Kansas Corporation Commission 
Kansas Department of Agriculture 
Kansas Department of Economic Development 
Kansas Department of Health and Environment 
Kansas Department of Revenue 
Kansas Department of State Planning 
and Research 

Kansas Department of Transportation 
Kansas Department of Energy 

Regional : 'Big Lakes Regional Planning Commission 

(Pottav/atomie, Riley, Geary) 

Chi kaskia- Indian Hills Regional Planning 
Commission (Sumner, Harper, Kingman) 

FI int Hi 1 Is Resource Conservation and 
Deyeiopment Project 
Four Rivers Resource Conservation and 
Development District (Jewell, Republic, 
Mitchell, Cloud, Ottav/a, Lincoln, 
Ellsv/orth and Saline Counties, Kansas) 
Greater Southv/est Regional Planning 
Commission 

Groundv/ater Management Districts 
M i d Arne r r ca Reg i ona 1 Coun c i 1 

Federal: U.S. Army Corps of Engineers, Kansas City 

and Albuquerque Offices 
U.S. Department of Agriculture, Soil 
Conservation Service 
U.S.G.S. Water Resources Division - 
Lav/rence 


Lawrence, Kansas City Engineer 
Lav/rence, Kansas City Commission 
Lawrence, Kansas Planning Department 
Sallna, Kansas Planning Department 

Douglas, Kansas Planning Department 
Riley, County Engineer 

Kansas State Conservation Commission 

Kansas Fish and Game Commission 

Kansas Geological Survey 

Kansas Governor's Office 

Kansas Legislative Research Department 

Kansas Mined Land Conservation & Reclamation Board 

Kansas Parks and Resources Authority 

Kansas V/ater Resources Board 

Missouri Water Resources Bonrd 

Missouri Department of Natural Resources 

Missouri Governor's Office 

Northwest Kansas Planning and Development 
Commission (Cheyenne, Sherman, Wallace, 

Rav/lins, Thomas, Logan, Decatur 
Sheridan, Gove, Norton, Graham, Trego, 

Phillips, Rooks, Ellis, Smith, Osborne, 
and Russell Counties, Kansas) 

Ozark Regional Commission 

Sunflov/er Resource Conservation and Development 
District (Sumner, Harper, Kingman, Barber, 
Comanche, and Klov/a Counties, Kansas) 

Tauy Creek Watershed Planning District Board 
of Di rectors 

Missouri River Basin Commission 

U.S. Environmental Protection Agency, Kansas City 
and V/ashIngton, D.C. Offices 
U.S. Fish and Wildlife Service 
U.S. Bureau of Indian Affairs 
National Aeronautics and Space Administration 


KARS PROGRAM 

PROJECTS COMPLETED OR INITIATED 
MARCH 1977 - APRIL 1978 


PROJECT: 

COUNTY INVOLVED: 
COOPERATING AGENCY: 

PROJECT: 

COUNTIES INVOLVED: 
COOPERATING AGENCY; 

PROJECT: 

COUNTIES INVOLVED: 
COOPERATING AGENCIES: 


PROJECT; 

COUNTIES INVOLVED: 
COOPERATING AGENCY: 

PROJECT; 

COUNTY INVOLVED; 
COOPERATING AGENCY; 

PROJECT; 

COUNTIES INVOLVED: 
COOPERATING AGENCY; 

PROJECT: 

COUNTIES INVOLVED: 
COOPERATING AGENCIES: 


PROJECT: 

counties INVOLVED: 
COOPERATING AGENCY: 


PUnnlatj for Sond Hills State Pork 
Reno 

State Park and Resources Authority 
Total Irrigation Mapping 

Sherman, Stanton, Finney, Gray, Haskell, Seward 
State Legislative Research Department 

Tauy Creek Watershed Planning 
Douglas, Franklin 

Tauy Creek Watershed Board of Directors, 

Soil Conservation Service 

Antelope Release Site Analysis 

Logan, Gove, Trego, Meade, Clark, Ellsworth, Saline 
Kansas Forestry, Fish and Game Conmilssion 

Douglas County Eonlng 
Douglas 

Lav«?rence-’Douglas County Planning Department 
Prime Agricultural Land Zoning 

Johnson, Wyandotte, Leavenworth, Kansas; Platte, MIssou 
Mid-American Regional Council 

Husk Thistle Infestation 

Leavenwforth, Jefferson, Douglas, Johnson, Franklin 
Kansas Department of Agriculture, 

Environmental Protection Agency 

Strip Mine Reclamation 
Cherokee, Crawford 

Kansas Forestry, Fish and Game Commission 
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Tauy Creek Watershed 
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Projects requiring major scientific effort are staffed primarily by 
graduate students from the various academic disciplines assisted by 
faculty advisors when appropriate. Personnel from the various state and 
local agencies are involved in their own appl icatlons projects at no cost 
to the NASA grant. We continue to work with the various extension 
agencies in the state to gain their assistance in translating remote 
sensing technology to a broader audience. 

FACILITIES 

The KARS laboratory located on the second floor of the KU Space 
Technology Center serves as the headquarters of the Kansas Applied 
Remote Sensing Program. Light tables, a Bausch and Lomb Zoom Transfer 
Scope and other equipment needed by the KARS team have been provided by 
the Space Technology Center for the demonstration projects. In-house 
graphic arts and photo services faci li ties offer complete cartographic 
and film processing services. Computation services are available both 
in-house and through a remote terminal to the University Computation 
Center. 

The KARS Program has several types of equipment in its laboratory 
to aid in the interpretation of remotely sensed images. An Itek Color 
Addi tive Vlewer/Printer (ACVP) has the ability to enlarge, superimpose, 
and register up to four separate black and white transparencies for 
viewing, printing, or color enhancement. Both LANDSAT imagery and 
aerial photography in 70 mm formats can be accommodated. In addition to 
the ACVP the KARS Program has a Variscan Rear Screen Variable Magnifica- 
tion Viewer. This instrument is capable of rear projection of film 
transparencies of any size from 35 mm to 9^- inches in format at several 
enlargements up to approximately ^8 times the original scale. Together 
these instruments complement the optical equipment in the KARS Program 
laboratory and expedite more involved interpretations and image analysis. 

Procedures have also been established for more efficiently pro- 
ducing qua li ty products for agency use. These procedures include 
mapping on stable base material s in negative mode and using color 
preseparation overlays to display data. This allows the user to separate 
the interpretation categories into individual displays, provides for 
i nexpens i ve mul t ipl e copy reproduction , and increases the poss i bi I i ty that 
the material can be used by more than one agency. 
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A current file of LANDSAT, Skylnb nncl ne.rial imagery Is mahvtointHl 
In the KARS laboratory for tlua use of project personnel and user agencies. 
The UANDSAT file contains the best quality Imagory for specific time 
periods during the year. The Imagery is catalogued In an accessible 
file providing complete coverage of Kansas. 

The KARS Program also maintains a substantial reference library 
for both in~houso and agency use. This material includes reports, 
articles:, periodicals, manuals, text books, etc. , pertinent to applica« 
tions of remote sensing. 



WILDLIFE HABITAT AND ENVIRONMENTAL QUALITY 

Using LANDSAT bo Salect a Pfon^horn Antelope Release Site In Kansas 

Pronghorn anteldpo flourished on the Kansas prairies. But as 
their native habitat declined, giving way to agricultural production, 
their numbers dwindled and the pronghorn populations were reduced to a 
few remenant herds located In Isolated areas of the state. Although 
comwonly referred to as an antelope, the pronghorn Is a member of a 
separate family, Anti locaprldae. Found only In North America, they are 
the Gontlnent’s swiftest mammal capable of speeds approaching 60 miles 
per hour. It has a deer^like build and averages between 100 and lAO 
pounds In sise as a mature adult. Both sexes have whl te rump patches 
which they flash v>/hen startled or In danger. The pronghorn Is unique in 
several other respects. It is the only horned animal that sheds Its horns, 
although it retains a core, and |s the only horned animal with branched 
or prong horns, from which its name Is derived. To some degree, they 
have a beneficial effect on that rangeland that Is also used for cattle 
grazing. Pronghorn eat many types of vegetation eschewed by cattle such 
as sagebrush, forbs and cacti, thereby creating a better vegetation balance 
for cattle grazing purposes. 

The Kansas Fish and Game Commission has undertaken a project to re- 
introduce pronghorn antelope to the Kansas Prairie. This program began 
In 1 964 when KFS6 successful ly transplanted 75 ptonghorns from the National 
Bison Range In vvestern Montana to an area In Sherman and Wallace counties 
In extrenr northwest Kansas, Later that year another 6) pronghorn were 
trapped In Colorado for release in Barber County In the southcentral part 
of the state. 

To monitor the transplanted pronghorn populations, the KFsg has used 
aerial surveys to compile population estimates. These surveys are. taken 
during the winter months when the pronghorn congregate into herds of 25 
to 30 enlmals. As of January 1977 the pronghorn population In northwest 
Kansas was estimated at 1,100 animals on 2$0, 000 acres of contiguous 
rangeland bordering the Smoky Hill River, This represented an annual 
overall InGrease of over 20^ since 1969, The Barber and Comanche County 
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pronghorn population has been far less prolific with estimates of between 
50i and 100 animals (n that region. However, accurate estimates of the 
pronghorn populations in this area have been hampered by the rugged terrain, 
As a result of the dramatic increase of pronghorn populations since 
1961|j particularly in the northwest Kansas herd, the KFsG issued hunting 
permits for the first time In 197^, Oyer SOO hunters responded with 
requests for permits and KF5G employed a lottery system In determining 
the recipients for the 80 permits that were Issued. Due to the number 
of permit requests and the success of the established herds, the KF&G began 
to consider the possibility of stocking other areas of Kansas with pronghorn 
In selecting potential release sites for additional pronghorn trans-' 
plants, KF&g personnel looked for areas featuring large tracts of uninter” 
rupted rangeland with adjacent wheat fields. Very few areas were found 
which met these basic requirements and which were thought to be capable 
of supporting herds of 50 or more pronghorn. Five areas were identified 
as potential release sites. These were: Horton County in extreme south- 

west Kansas and the site of the Kansas-Cimarron National Grasslands; Barber, 
Kiowa, Commanche and Clark counties in the southcentral part of the state; 
Gove, Logan and Trego counties in northwest Kansas which are adjacent to 
existing herds; Lincoln, Saline and Ellsworth counties in central Kansas; 
and finally, the Flint Hills region in eastern Kansas. 

In August 1977> the Kansas Fish and Game Commission contacted the KARS 
program to evalute the possibility of using remotely sensed data in deter- 
mining pronghorn habitat conditions in these potential release sites. 
Subsequently, KARS staff and KF&G personnel analyzed the pronghorn habitat 
sites using the Kansas Land Use Patterns map prepared by KARS in 197^ and 
current KF&G field data. A plan \'/as approved by KF&G for the capture of 
100 pronghorn in Wyoming followed by the release of 50 animals each in two 
selected release areas in Kansas, Five potential release sites were estab- 
lished: 1) Clark County area, 2) Morton County, 3) Gove County area, 

FI int Hills region and 5) Ellsworth County area. The Flint Hills region in 
eastcentral Kansas was initial ly selected for one of two release sites of 
50 pronghorn. KF&G personnel selected three other potential release sites 
based on proximity to the established 196^ herds and field observations: 


0 the Gove County orea, 2.) Clvirk County orea. and 3) El 1 sworth County 
area* This eliminated the Morton County area from further conslderat ton. 

Realising that some 80% of the land cover in Kansas is used for 
agriculture^ KFsg personnel were quite interested in maps of Increases 
of agrtcuUural Vend onto rangeland in the three study sites. KARS 
personnel suggested that LANDSAT data for 1B7S through 1978 would provide 
Information on agricultural trends for the three sites. 

LANDSAT data was acquired for the three potential release sites in 
a 1;S00,QQ0 black and white print format. Imagery between May and September 
of the years 1972 through 1978 were used to Interpu'et ogricul ture enroaeh- 
ment onto rangeland. Four LANDSAT Images were interpreted for each year. 
Statistical data was provided to the KFsG pe.rsonne) for evaluation of the 
final release, site, Table 3. 

Table 3 

Clark County Site 

Study Site 5?7» i 28 acres (233,581 ha) 

I972 Agriculture 219,050 acres ( 88,81(8 ha) Rangeland 358,078 acres {llil(,912 ha) 


Rangeland converted to Agrlcul tural land 

1973 2,847 acres ( 1,071 ha) 

1974 7,239 acres ( 2 >930 ha) 

1975 2,802 acres ( 1,134 ha) 

1978 3,738 acres ( U512 ho) 


% (Ihnng e 

.7 
2.0 
.8 
1,0 


Study Site 
1972 Agrlcul cure 


E 1 1 sv\'or th County Si te 
472,833 acres (191,272 ha) 
278,911 acres (112,874 ha) 

and 


RangeUmd converted to Agricultural 

1973 3,859 acres ( 1,481 ha) 

1974 4,048 acres ( 1,838 ha) 

1975 4,51s acres ( 1,827 ha) 

1978 2.413 acres ( 977 ha) 

Gove County Area 

Study Site 742,155 acres (300,348 ha) 

1972 Agrlcul ture 403, 616 aGres (183,341 ha) 

Rangeland converted to Agricultural land 


Rangeland 192,752 acres (78,410 ha) 

IX Change 

1,9 

2,1 

2.3 

1.3 


19 

1974 

1975 
1978 


acres ( 31 ,030 ha) 
18,738 acres ( 8,773 ha) 
13,545 acres ( 5,482 ha) 
17,203 acres C 6,9 


% Change 

22.7 

5.0 

4.0 

5.1 
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LANDSAT MONITORING OF 
CROPLAND ENCROACHMENT ON RANGELAND 
Portion of Proposed Northwest Site 
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This analysis of the lANDSAT data provided the KFsG with essential 
Inforinatlon on each of the sites. Of particular importance was the data 
on the Gove County area. Based upon Its location and cjeneral area the 
KFSG had anticipated that this area would be selected as the second release 
site« The LANDSAT analysis showed that the Gove County area had eKperie.nced 
a 37^ decline In rangeland over the five year period between 197^ ond 197^. 
This was judged to be unacceptable by KF&G officials who Instead selected 
the Clark County area, vvhich featured an average annual loss of rangeland of 
only 1^, as the final release site, 

In January 1978 KFsG personnel secured permission from the state of 
Wyoming to trap eKcess pronghorn populations In that state, A total of 
IQO antelope were taken and returned to the Kansas release sites with 63 
of the pronghorn going to the Clark County site. The remaining 37 pronghorns 
were released at the Flint Hills location. KF&G officials have recommended 
that the KARS program be awarded funds to continue men i tor i ng the pronghorn 
habitat sites every three to five years and to conduct a similar study on 
the present pronghorn range in Wallace and Sherman counties in northwest 
Kansas. Pronghorn may eventual ly be introduced into other areas when deter-' 
rained suitable by KFsG personnel . Through the cooperative efforts of KARS 
and KF6G, LANDSAT data is making a continuing contribution to the reintro- 
duction of this unique North American big game animal in Kansas. 

Reclamation of Mined Land for Fish and Wild! ife Areas in Southeast Kansas; 
Kansas Fish & Game Commission 


For a number of years southeast Kansas has been the site of intensive 
coal mining activity. Host of this activity employed strip mining techniques 
which left large tracts of land in relatively unusable conditions. Between 
1926 and 1969 the, state of Kansas acquired 26 tracts of former strip mined 
lands in Crawford and Cherokee counties wi th a total surface area of over 
6000 acres, The-se tracts had 90^ to 95^: of their surface orea covered by 
strip mine dumps and were acquired by the state as donations or at the cost 
of $ 1,00 per tract. The area has since been assigned to the Kansas Fish 
and Game Commission for management purposes and has been designated as the 
Mined Land Fish and Wildlife Area (MLFWA) , 


The MLFWA is best described as a series of parallel ridges of dis" 
associated materials composed of topsoi 1 , subsoi 1 and parent materials. 
Heights of mine dumps from trough to ridge vary from 3 to 17 meters (10 
to 50 feet) depending on when it was mined and on the equipment used. 

Most of the parent material is clay-shale and limestone with some sand- 
stone and alkaline shale. Mine dumps are low In fertility and moisture 
content. In general, organic matter is low, phosphorus levels are low 
to medium and potassium levels are medium to high. Eastern^most areas 
of the MLFWA have the lowest pH readings (4. 0-5.5), whereas those further 
west may have readings of neutral (pH 7.) or higher. Few areas are 
homogeneous; most have highly acid areas only a few meters from neutral 
spoils. Tracts of unmined land totaling approximately 520 acres occur 
on 18 tracts of the MLFWA. The three primary soil types that occur in 
the area. Parsons, Dennis and Helpler, are all poorly drained, acidic 
and low in fertility, 

A detai led description of the area's vegetative characteristics is 
difficult due to the wide amount of variation between each land tract. 
Because of success i ve m in i ng dates and variation in vegetation types intro 
duced by man, the vegetation of the area is characterized by a number of 
different stages of plant invasion and succession. The normal succession 
sequence is a progression from annual weeds and grasses, to perennial 
Weeds and grasses with such woody species as blackberry, sumac, cottonwood 
osage orange, willow and buck brush, to a final wooded stage designated by 
cottonwood, elms, willows, oaks , wi Id cherry , wal nut , hickory, locusts and 
other trees and shrubs. 

Surface waters composed of strip-mine lakes and ponds total 896 acres 
and comprise 1^^ of the total acreage of the MLFWA. Along the edge of the 
strip-mined tract is an excavated trough which may be one mile or more In 
length. These terminal "pits" are ^0 to hS feet deep and approximately 
200 feet wide. Roads over which the coal was hauled In large trucks 
usually run at nearly right angles to the ridges. These roads sometimes 
join the terminal excavation forming fingers from the major excavated 
trough. It is the terminal excavation and the haul roads that form 
the larger bodies of water after the mining ceases. Smal ler f ingers of 
water and isolated ponds form in the valleys between the spoil ridges 



and in smaller lakes and [lends created where mining equipment deviated 
from the normal parallel strip-mining course. 

Strip-mine waters exhibit a wide variation in water chemistry. 

The chemical characteristics of each body of water are the results of 
the geologic composition of the different mined coal beds and the type 
of equipment and stripping technique used In the mining process. Sulfur 
and iron bearing minerals such as pyrite and marcaslte occur in quantity 
in some coal strata. These Impur i 1 1 es, when removed from the coal in 
the washing process, are concentrated into spoil piles called "tipples". 
Left to weather, these compounds react with v*iater and oxygen to form 
iron sulfate and sulfuric acid. As a result sulfates comprise the great- 
est proportion of all elements and ions found in mined land waters. 

Shales and clays associated with the coal beds may also contribute to 
sulfate concentration in addition to contributing high quantities of 
iron, aluminum and manganese. 

Thermal stratification is characteristic of most strip-mine lakes 
Increasing in complexity from acidic to alkaline waters with greater 
depths. Turbidity of mined land waters is also quite variable and is 
related to the water's pH, Extremely clear V‘^aters are the rule; however, 
al ka I ine waters may have the appearance of normal waters and maintain a 
transparency of 30 cm. to 100 cm, (11^ to 36 inches) depending upon the 
presence and density of planktonic organisms. 

Present fish populations are the combined result of several different 
sources. These Include self stocking from adjacent streams during 
periods of heavy runoff; pubi ic stockings by "well-meaning" fishermen; 
and the official efforts of state and federal fish hatcheries. Hatchery 
fish are stocked in newly-mined alkaline and chemical ly reclaimed strip- 
mine lakes. Fish which are regularly stocked in these waters include 
largemouth bass, bluegl 11 , channel catfish and V'^alleye. Stockings with 
northern pike, brown bullhead, Flathead catfi sh, rock bass , black crappie, 
striped bass and trout have been made periodically. 

The. Cottontail rabbit, mourn ing dove, bobwhite quail and fox squirrel 
are the primary game animals. There are some areas that have a good deer 
population and some areas have a fair population of fur-bearing animals. 
The area has little waterfowl value. 



In 1962 the Kansas Fish and Game Commission began an intensive 
program of management designed to enhance the fish and wildlife resources 
of those areas. The development and management of the area for fish and 
wi Idl i fe presents unique problems for the KFsG Commission because of the 
size and expanse of the area, and the configuration of the land and v^ater 
as a result of the coal mining. KF&G commission personnel requested the 
aid of the Kansas Applied Remote Sensing Program (KARS) in providing 
color- inf rared aerial (low altitude) photography of the area to assist 
managers in planning for future development and management, and to Insure 
maximum benefits for the hunters and fishermen. 

The Kansas Applied Remote Sensing Program agreed to provide KF&G 
personnel with 1:18,000 scale col q^r infrared photographs of the area 
which were subsequently acquired In June 1976. Due to the size of the 
study area and the intensity of the interpretation effort, it was agreed 
that the bulk of the interpretation and- mapping effort would be performed 
by KF&G personnel. The KARS program agreed to an active role in the 
analysis of sample areas as a training effort for the KF&G personnel who 
would be responsible for carrying out the remaining interpretation task. 

This training program focused on three primary interpretation tasks; 
the interpretation and analysis of the health and intensity of existing 
ground cover; the detection and delineation of standing water bodies; 
and the detection and delineation of drainage patterns. The training 
effort was faci 1 i tated by the KF&G personnel's prior knowledge of the 
area's surface situation. These interpretation tasks were tailored to 
the data needs of the KF&G management personnel and were directly related 
to specific reclamation act ivi ties that were being planned at the time. 

One of the most important areas of concern was the relationship 
betvjeen strip-mine lakes and the drainage patterns associated with the 
discharge arid recharge of waters in the lakes- This associatiori plays 
an important role In planning rehabi 1 i tatlon efforts for the lakes. The 
aerial photography was used to perform a drainage pattern analysis that 
allowed KF&G personnel to locate areas where small dams could be placed 
as a mechanism for controlling water movement. Thl s el iminated the migra 
tion of polluted waters into the lakes, thereby stabil izing water quail ty 
conditions and facilitating treatment activities. 


This same drainage pattern analysis was used to determine fish 
migration patterns. This enabled KF&G personnel to plan a program of 
treatment which used fish toxicants to eliminate undesirable fish species 
and prevent their re-entry to controlled lakes and waters. 

The second Important area of concern Involved the vegetation cover, 
both for Its wildlife habitat value and as an Indicator of soil quality 
In the reclaimed areas. Bare areas were easily detected from the oerlal 
photography and Indicated areas of acidic soils and unreclaimed tipple 
sites. These areas are sources of continuing pollution and are the 
primary focus of reclamation activity. In this respect, particular 
attention was given to a ]hk acre tract that had been the subject of a 
$li0,000 reclamation program. The aerial photography showed the reclamation 
effort deficient In several areas. The vegetation cover was sparse In 
several areas which contributed continued erosion problems, overburden 
areas had not been adequately excavated and temporary pools of standing 
water were detected which had created additional drainage problems, 

Based on this Information, KF&G, personnel requested an additional $11,000 
to correct these deficiencies and thus protect the investment embodied In 
the original $40,000 reclamation effort. 

The final use of the aerial photography Involved the analysis of 
heal th vegetation areas for their wildlife habitat value and In the evalu- 
ation of the effectiveness of different habitat manipulation efforts 
{I.e., prescribed burning, herbaceous seeding, etc.) . While these manip- 
ulation programs have been pursued with known results in other areas, a 
re-evaluation of their effects was necessary In the strip-mined areas 
which feature di fferent soil , moisture and drainage conditions than would 
be found in undisturbed areas. 

The aerial photography was used to demonstrate to KF&G administrative 
personnel the problems associated with the reclamation effort. As a 
result the administration has decided to Increase the annual neclamation 
budget to $20,000 per year, The effectiveness of the photography In the 
assessment of these reclamatlQn problems In the MLfWA has fostered simnar 
activities in other KF&G reclamation projects. 
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Based upon the interpretation of the 1976 imagery, several small 
earthen dams have been planned for construction in 1978 to begin the 
pollution control effort. Other areas will be treated with slope control 
measures, acidic soils will be covered with non-acidic spoil material 
followed by an appl ication of lime and the planting of lov-/ pH resistant 
forbs and grasses to reduce acid-mine drainage into streams and lakes. 

The photography has been used to identify suitable locations for 
access trails, boat ramps and potential areas for the planting of stands 
of native grasses, forbs and shrubs to improve vvi Id] i fe habitat. The 
improved access trails are planned for 1978 construction and will benefit 
sportsmen and KF&G management specialists in their continued effort to 
upgrade the conditions of what was once considered useless parcels of 


URBAN AND REGIONAL PLANNING 


Prime Agricultural Land Zoning 

In August I37^j the Mid-America Regional Council (MARC) received a 
report entitled A Soil Guide for the Kansas City Region , which was a 
comprehensive analysis of the soils and soil patterns for the eight 
county MARC region. This study was conducted by soil scientists from 
the U.S. Department of Agriculture and the University of Missouri as 
part of the National Cooperative Soil Survey and included an in-depth 
analysis and description of the soils in Johnson, Wyandotte and Leaven- 
worth counties in Kansas and Ray, Platte, Clay, Cass and Jackson counties 
in Missouri. One of the stated objectives of the soils guide was that 
it be used as an aid by those persons charged with making land use 
decisions within the Kansas City Metropolitan Region. As such, the guide 
included an interpretative analysis of the soils and their capabilities 
for supporting seventeen different land use activities. An accompanying 
map delineated those areas which were considered to have potential as 
prime agricul tural land and was subdivided into areas of pr ime agr i cul - 
tural upland and prime agricultural lowland to reflect the different 
capabi I i ties .associated with similar soils in these two categories. 

Urban and agricultural land uses are the two major competitors for land 
resources within the region and MARC officials felt that a comparative 
study was needed to determine the degree to which urban development vvas 
affecting the agricul tural land resources of the region. KARS personnel 
suggested that this type of comparative study could best be done with 
remotely sensed data. A survey of available imagery covering the MARC 
region showed that two NASA high a 1 1 1 tude miss ions flown In I 969 and 
I 97 A would allow both an assessment of the current status of urban devel- 
opment and agricultural land and a multiple year study to show the rate 
at which urban expansion was encroaching upon prime agricultural land. 
PROCEDURES 

The primary objective of the study was to provide an assessment of 
the amount of prime agricultural land which had been converted to urban 
land uses, wl th a secondary concern over the rate at which this process 
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occurred during the five year period between 1969 and 197^- Two supple- 
mental sources of imagery were required to offset coverage deficiencies 
in the two high altitude flights that were intended as the major sources 
of Urban development information. NASA flight #RB-106 flown on October 2, 
1969 , was the main source for data acquired for the I 969 time period. 

Since this flight did not completely cover Ray County, an additional 
source of information, ASCS PhotO' Index Sheets #BS 29177 sheets 1 and 3 
acquired in 1970, were used as a data base for the eastern half of Ray 
County. The NASA flight ;i^7^‘-077 from May 15, 197^, was used for the bulk 
of the 197 ^ data. For 1975 deficient coverage of the eastern portion of 
the MARC region was insufficient and required that a supplementary data 
source be used. In this case, NASA flight //75“300 acquired on February 6, 
1975» provided the information for all of Ray County and minor portions 
of Cass, Clay and Jackson Counties. Color infrared imagery was used for 
the interpretation of urban land use activities for each of the NASA flight 
along with ASCS photo index sheets consisting of black and white imagery 
that had been acquired at medium altitudes. 

The interpretation of urban and built-up land included a variety of 
land use activities not generally associated with the urban category. The 
use of the term "urban land use" throughout the study was a reflection of 
these collective land use activities in the fol lowing def in i t ion : 

Urban land use as defined in this study refers to those land use 
activities which either temporari ly or permanentl y remove land 
resources from potential agricultural production due to human 
related development. This Incl udes the commercial , res idential 
and Industrial development usua 1 1 y associated wi th the urban 
category as well as mi 1 i tary reservat ions , transportat ion net- 
works, recreational areas, quarrying activities and septic lagoons. 
Using this broad category of urban land use, interpretation and mapping 
proceeded using 1:125,000 scale county road maps as a mapping base. Using 
a Bausch and Lomb Zoom Transfer Scope, the high altitude iraagerywas super- 
imposed upon the base maps thereby a1 Towing concurrent interpretation and 
mapping of the size and location of developed areas. The high altitude 
imagery was acquired at a scale varying from 1 : 120,000 to 1 :130,000 and 
the Interpretation was consequently done on approximately a 1 :1 basis with 




minor ehangos to occount For scale variations, Urban land uses were 
First Interpreted and mapped using the 1 965 Imagery For each county. 

The 197^1 Imagery was then compo red to these maps to detect those areas 
where expansion had occurred. 

the urban growth data generated From the Imagery were then compv'ired 
to prime agrlGultural land maps of the region which had been compiled as 
a part of the National Cooperative Soil Survey to show those areas where 
urban development had occurred upon land class ined vvs having prime 
agricultural potential. 

The Final phase of the study tnvolw?.d the compilation of area 
statistics for the categories appearing on the final map. Using a 
Hewlett-Packard 91 OOB pfogrammablc calculator with an area dlgltlaerj 
acreage estimates were acquired For each of the fifteen categories 
listed belov>^. 

A. Total Area 

D. Total Prime Agr leu 1 tural Land 

it Total Prime Agricultural Upland 
2. Iota I Prime Agricultural Lowland 

C. Total Marginal Agricultural Land and Other Land 

D. Total Urban Area 1 969 

I, developed Prime Agricultural Land 

a. Developed Prime Agricultural LoV'/land 

b. Developed PrimelAgrlculturvnl Upland 

Developed Marginal Agricultural Land and Other Land 

Ev Total Urban Area I97lt 

1. Developed Prime Agricultural land 

a. Developed Prime Agr leu I tural Lowland 

b. Developed Prime Agricultural Upland 

2. Developed Marginal Agricultural Land and Other Land 

RESULTS AND ANALYSIS 

The MARC Region covers an area of approximately 2 , Ii 80 , 5^5 acres 
with of this area (1, 2.03, SBIt acres) Failing v\iitllln the class! Flcatlon 

oF prime agricultural land. The prime agricultural uplands account for 
72S»388 acres of the prime agrlcuitural land area and represents f0.3« of 
t)ie prime agricultural land resources, Prime agricultural lowlands account 



for remaining acreage of this category with 1,276,3^1 acres of land being 
classified as either marginally suited for agriculture or unsuited for 
agriculture. 

From the I969 imagery a total of 227,^8^ acres of land were Inter- 
preted as urban land or 9-2S of the total land area within the MARC region. 
Of this total, 83,632 acres of prime agricultural land had been converted 
to urban land uses representing 36,8^ of the entire urban area and 6,g!^ 
of the region's agricultural land resources. 

The development which occurred between 19b9 and 197^ amounted to 
26,^ll8 acres of land area, with 11,682 acres (hk.2%) of this new develop- 
ment located upon prime agricultural land. The percentage of the total 
land area utilized for urban land uses increased to 10.2^ during this 
period. The prime agricultural land converted to urban land uses during 
this time period brought that total to 95,31^ acres for the region and 
increased the percentage of developed prime agricultural land to 7-9^ 
of the total agricultural land resources. 

The patterns formed by the prime agricultural land areas within and 
immediately adjacent to the Kansas City Metropolitan Area have affected 
both the hi storical and current patterns of development with respect to 
their disturbance of prime agricultural land resources. One example is 
the original site location of Kansas City where initial settlement required 
the use of prime agricultural lowlands bordering the rivers. As a result 
of such development a sizable proportion of the prime agricultural land 
listed as converted to urban land uses Is simply a reflection of the early 
expansion of the city along and away from the river banks. 

A transitional zone between the prime agricultural lowlands and 
prime agricultural uplands which consisted of sloping lands not suited 
to the prime agricultural def in i t ionwas the site of development follow- 
ing the city's growth beyond the bottomlands immediately adjacent to the 
rivers. This development has served to decrease the frequency with vvhich 
urban land uses would have occupied pr ime agr i cul tura 1 lands, with a major 
portion of the Kansas City Metropolitan Area being located in a non- 
agricultural triangle bordered by the bottomlands of Mill Greek and the 
Blue* Kansas and Missouri Rivers. The current development upon prime 
agricultural land areas reflects the city's growth beyond these transitional 
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zones and onto the prime agricultural uplands which are now bounding the 
city with increasing frequency. 

The Kansas Ci ty Metropoli tan Area Itself is centered in the eight 
countv region with portions of four interior counties serving as the 
primary location for development. Together Jackson, Johnson, Wyandotte 
and Clay counties account for 85.3^ of the urban related development with 
the MARC Region with Jackson County alone containing 39.51 of the region's 
urban area. Beyond this core area urban development generally consists 
of distinct communities which are geographically removed from the general 
metropol i tan area . While the urban development in the outer tier counties 
tends to occur with more frequency upon prime agricultural land, the 
historical function of these cities as service areas to an agricultural 
population dictate a proximity to agricultura i activity and hence increase 
the probability of these cities being located upon prime agricultural land. 
Subsequent growth of these cities has thus tended to reflect this histor- 
ical situation. An analysis was then made for each county in the MARC 
Region with respect to the amount of avai lable prime agricultural land 
and the effects which urban development had upon the county's prime agri- 
cultural land resources. These statistical analyses and comparisons were 
compiled for the combined data and the findings were submitted to MARC in 
May, 1376 for evaluation and study. MARC distributed the findings of the 
report to individual member governments for consideration and developed 
policy guidelines for future urban expansion at this urban/rural fringe. 
That policy recommended that all future development be designed to minimize 
the impact of development upon agricultural production in rural areas and 
urged member governments to employ protective measures in planning activi- 
ties in rural areas to protect remaining supplies of agricultural land 
within the region. 

One of the first units of local government to respond to the report 
was the ci ty of Kansas C ity, Mi ssourl . The city was experiencing a great 
deal of res identiaT growth pressure towards Kansas City International 
Airport and in an effort to curb this growth responded by designating lands 
around the airport as Industrially zoned areas. Tho city did not have an 
effective agrlcuiturai zoning ciasslfication and employed the industrial 
zoning as a means of preventing residential growth. The city currently 
features an overabundance of industrial ly zoned area and the lack of 
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JOHNSON COUNTY 

KANSAS 


PRIME AGRICULTURAL LAND 
URBAN LAND USE:1969 
URBAN expansion: 1969 ■ 1974 


Figure 4. Prime agricultural land conversion 
in Johnson County, Kansas. 
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demand for land In an industrial capacity insures the continued use of 
the airport lands In an agricultural capacity. 

Johnson County, Kansas used the report to show that the county is 
in no immediate danger with respect to Its agricultural land resources. 

For the most part agricultural land in the county is remotely located 
with respect to tha county's urban centers and is in no immediate threat 
from development. 

Wyandotte County, Kansas is one of the most densely populated areas 
in the state and responded to the report in a negative manner. The amount 
of agriculturally productive land in the county has been greatly reduced 
and the development of policy protecting those remaining lands was sub- 
jugated to a level of lessor Importance. 

Lawrence-Douglas County Zoning Decisions 

Since its inception the KARS Program has v-jorked closely with the 
Lawrence-Douglas County Planning Department, Planning Commission and 
County Commissioners in providing resource assessments and evaluations 
for the Lawrence-Douglas County area. The area is one of the fastest 
growth areas in the State and is expected to be subjected to increased 
growth pressure as a result of the recent completion of the Clinton 
Reservo i r . 

County officials have been concerned wi th these growth projections 
and have responded through the development of planning mechanisms to 
contend with current growth pressure and to act as a blueprint for future 
planning officials in contending with similar growth situations, Two 
documents have evolved as a result of these planning efforts, both of 
which rely heavi ly upon KARS supplied data as the foundation for planning 
strategies. 

The first document to be developed using KARS data was the Cl in ton 
Reservoir Area H i ni ^Comprehens i ve Plan which addressed the more Immediate 
concern of development associated with the reservoir. KARS input to this 
document involved the assessment of existing land use and land cover; 
evaluation of the scenic value of lands adjacent to the reservoir area; 
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evaluation of transportation networks in the area; and an assessment of 
land potential. Planning officials used this data to devise an area- 
wide plan for future development by assigning zoning classifications to 
lands within the affected area. 

Two major policy recommendations were derived from the plan which 
have served as guidelines to the. planning commission and which have 
directly Influenced subsequent zoning actions. The first policy to be 
developed involved the restriction of rezonIng Issues associated with 
rural development. In essence, the commissioners decided that no land 
zoned for agricultural use would be approved For rezoning to a rural 
residential subdivision zoning class! fication. A second policy was 
developed placing simi lar rcstrlGtions on requests for commercial re- 
zoning for any land not originally given a commercial classification. 

As a result of these pol icy declarations, six zoning actions have 
been considered by the planning commission and the requests for rezoning 
denied. Two of tliese cases involved request.s by developers for residential 
subdivision zoning on lands zoned for agricultural use. The four remain- 
ing cases involved requests for commercial zoning on lands outside of 
designated commerciai areas. The zoning issue culminated with the declar- 
ation of a temporary more tori uiu on all zoning actions associated with 
development of the Clinton Reservoir, In addition to the zoning actions, 
the county commissioners have ei ici ted a promise from the Corps of Engineers 
that the development of Corps owned areas will comply with the area-wide 
goals and intent of development as outHend in the Cl inton Reservoir Area 
Mini-Comprehens ive Plan . 

In 1975 planning officials began preparations for compiling a 
comprehensive plan for the entire county simi I ar to the plan that had 
previously been compiled for that portion of the county involved in the 
Clinton Reservoir area. This plan, ent it led Plan 95 , was to be designed 
to act as a guide for all planning activity within the county for a 
twenty year period (l975“l 395) balancing projected growth needs and 
requirements against existing land uses and land capabM I ties. 

Officials again contacted the KARS program requesting support for 
the Plan 95 comparable to the same support that was given in the Cl inton 
Reservolf planning effort. The KARS Program and the Center for Research, 
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Inc. (CRINC) entered into a contractual agreement with county officials 
in which CRINC agreed to supply the appropriate aerial photographic 
coverage of the county with the KARS Program providing a county-wide 
assessment of existing land resources and land uses. Standard imagery 
interpretat ion technlgues were employed in analyzing the 1:24,000 scale 
black and white photographs. Maps keyed to 1:24,000 scale U.S.G.S. topo- 
graphic sheets were compiled showing the required information elements 
des 1 red by county representatives. These maps were then supplied to the 
appropriate county representatives at the conclusion of the interpreta- 
tion and mapping process. 

This data vvas then used in the assessment of the current status of 
land use, and planning philosophies were developed which would minimize 
the impact of expected growth patterns on present patterns of land use 
within the county. While this document is in the process of being pre- 
pared for publication, the data has already been put to active use by 
planning officials In a decision-making capacity. 

The first decision involved an analysis by KARS personnel of seven 
proposed bui Id ing si tes for mediGai office buildings. The Planning 
Commission had been presented with numerous proposals For the development 
of these facilities following the completion of the Lawrence Memorial 
Hospital complex, and hospital administrators had Indicated a need for 
additional support facilities in the general area of the hospital. The 
Lawrence-Dougl as County Planning Department had selected seven possible 
sites for development and requested KARS assistance in an analysis of 
existing surface conditions at each of the proposed si tes. The same 
imagery was used that had been acquired for the general county mapping 
effort and for each site a map \vas compiled to show existing structures | 
their use in a residential , commercial or service capacity; the occupancy 
status of each structure; and associated outbuMdings or other Faci 1i ti es 
Each site was then ranked wi th respect to i ts development potential as a 
function of Its distance from the hospital , displacement of Gurrent 
residents or building occupants and general impact upon the adjacent 
residential area. 

The Planning Commission subsequently approved two of the sites for 
development and instituted a moratorium on any additional development of 
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medical office facilities in the immediace area. This action was taken 
to preserve the residential character of the neighborhood which would 
have been threatened by any additional non^residential development. 

One final decision was made with this data that involved the site 
ana lys i s for a proposed new ci ty office complex. Currently, city offices 
are located in rental facilities and city business is hampered by access 
and communications problems in its present location, A site analysis was 
made for a proposed location with the result being that the city has since 
acquired the site and is now in the process of formulating construction 
plans for a 3 million dollar office complex at the site. 





I 


AGRICULTURAL AND RURAL DEVELOPMENT 


Mapping and Monitoring Musk Thistle Infestations of Kansas Rangeland 

Musk thistle ( Carduus nutans) is an aggressive weed that was intro- 
duced to the United States from Europe about 125 years ago. Since that 
time it has become a serious pest of crop, range and pastureland through- 
out the United States. In Kansas and Nebraska musk thistle has been 
declared a noxious weed by the legislatures of both states because of 
the extensive infestations that are presently in excess of one million 
acres in each state. 

The presence of musk thistle in cropland such as alfalfa and wheat 
is a serious problem particularly in nevHy seeded areas and in fields 
which have become senile. Not only does musk thistle reduce the quality 
of these crops, but it also makes harvesting difficult. This aggressive, 
unpalatable weed also infests range and pastureland where it reduces the 
available forage because of its robust, spiney growth form. 

The national extent and severity of the problem has been documented 
and the results indicate that economic Infestations are found in 30 of 
the 48 mainland states. The Targe extent of this problem together with 
its most effective control measure, namely the herbicide 2-4 Dichloro- 
phenoxyacet ic (2-4 D) acid at a rate of 2 lbs. acid equivalent per acre, 
emphasizes the considerable pesticide usage. I 

In spite of the extensive pesticide control program, its success 
has been limited, A major factor in this lack of success has been the | 

inability to consistently locate large infestations through present 
survey methods. Secondly, there is no objective procedure currently 
available for evaluating and monitoring the success of control procedures 
Further, although aspects of musk thistle biology are known, information 
regarding the factors influencing the successful invasion of cropland 
and rangeland are largely unknown, especially as these relate to the 
reduction of pesticide load through more efficient application of herbi- 
cide or alternate methods of control. Therefore, if truly satisfactory 
control of musk thistle is to be achieved, a better knowledge of its 
biology and distribution is necessary. 
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Because, of these various needs, the KARS program initiated a pilot 
Study in cooperation with the Weed and Pesticide Division of the Kansas 
Department of Agriculture to determine the potential of detecting musk 
thistle infestations with remote sensing procedures, 

Initial studies were based on the distinctive phenology of musk 
thistle. This species is a biennial, vvhich overwinters in the actively 
growing rosette stage. It was therefore hypothesized that it might be 
detectable on early spring imagery since most other vegetation is dead 
or dormant at this time. Accordingly, a six mile transect in southeastern 
Marshall County, Kansas, containing known musk thistle Infestations was 
flown on 1 April 1976, Four films (black and white panchromatic, black 
and white infrared, natural color, and color infrared) at three acquisi- 
tion scales (1:15,000; l:2l|,000; 1;i|2,000) were employed. Detection 
results were negative for all film and fi Iter combinations at all scales. 

The second attempt at detection took place on 13 June 1976. Musk 
thistle flowers quite synchronously in this area during mid-June, and it 
was felt that the distinctive hue produced by the purple flowers might 
provide a mechanism for differentiating it from the surrounding vegetation 
Three fields in Douglas County, Kansas were flown using five film filter 
combinations (black and whi beared band, black and wh I te-green band, black 
and whi te- inf rared , natural color, and color infrared) at three acquisi- 
tion scales (1:4,000; 1:7,500; 1:15,000). Here results were more reward- 
ing. Detection was possible at all scales andwlth all film-filter 
combinations. Musk thistle-was particularly distinctive on the two 
color films, showing a pinkish tinge on natural color and mustard color 
on color infrared. Further., areas less than 0.1 acres in extent were 
visible at 1:15,000 scale.. This is particularly encouraging in that 
economically important infestations range upwards of 10 acres (in some 
cases 70 acres or more) and may therefore be detectable in the flower Ing 
stage at Very small scales. Further, evaluation of the mul ti band black 
and white imagery (red, green and infrared bands) suggested that the 
flowering stage has a distinct spectral signature and might, therefore, 
be readily detectable through image analysis procedures performed on 
LANDSAT mul ti band imagery. 7 
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A preliminary test of this hypothesis was performed in October 1976* 
Ground truth recorded in the form of summer 1976 maps of five dense musk 
thistle infestations ranging from 8 to 70 acres in extent in Marshall 
and Nemaha counties, Kansas was acquired from Byron Patton, Weed and 
Pesticide Division, Kansas Department of Agriculture. The satellite 
imagery used in the test were LANDSAT black and white transparencies at 
a scale of 1 : 1 , 000, 000 of bands A, 5 and 7 of the 18 June 1976 LANDSAT 
frame covering the area of interest. Exact locations of the three largest 
infestations (70, 40 and 20 acres) on the imagery were determined. The 
three transparencies were then examined separately on a Variscan Rear 
Projection Viewer at magnifications ranging up to hjX to determine if 
the infested areas showed distinctive tonal characteristics on any indiv- 
idual band. Results were negative. The three bands were color combined 
first pairwise and then together on an I tek Color Additive Viewer Printer 
to determine if this procedure could enhance discrimination of infested 
areas. Again, no difference between infested areas and surrounding 
vegetation was discernible. 

The results from the LANDSAT imagery while disappointing were not 
wholly unexpected. Though the imagery was cloud-free, considerable haze 
was present. , This without doubt reduced the probability of success. 
Further, because of resolution 1 imi tations manual interpretations cannot 
provide the sort of information extraction available through computer 
processing of LANDSAT tapes. 

Based on the success of the 1976 flight during the flowering stage, 
a second mission was flown on June 9, 1977 to further evaluate the 
detectabi 1 ity of this stage wi th aerial photography. The area covered 
consisted of four flight lines, totaling approximately 100 square miles, 
in Washington and Nemaha counties, Kansas. The imagery acquired cahj^isted 
of 1:15,000 scale color infrared photography. 

Ground truth for this mission was acquired on June 8, 1977. This 
effort identified 9 musk thistle infestations of varying size and density. 
However, in the course of this survey, it became apparent that theso 
infestatlons vvere, in general, smal ler and/or less dense than those used 
in the 1976 ^lowering stage study. The major factor influencing this 
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unforeseen development was the severe winter of 1976“77 which produced 
extensive die-back in overwintering rosettes and thus, since flowering 
is dependent on a rosette reaching a critical size, reduced flowering 
to a great extent. In total a ground truth data was collected for 23 
fields. 

Evaluation of the aerial photography In conjunction with the ground 
truth data showed that even in the case of fairly large dense infesta- 
tions musk thistle could not be positively identified. 

This outcome resulted in the following conclusions. 

1) Except for very large dense infestations, scale 1:15,000 (with 
color infrared film) is too small for reliable detection. 

?.) If the infestations such as those observed are more the rule 
than the exception this scale/film combination is not usable 
for routine monitoring. 

In spite of the mixed successes obtained in the remote sensing 
efforts, the positive detection during the flowering stage was encourag- 
ing, especially as it related to a program of integrated pest control. 

As a result, the KARS program, in coopera t ion wi th the Weed and Pesticide 
Division of the Kansas Department of Agriculture, the State Biological 
Survey of Kansas and the University of Kansas Division of Biological 
Sciences, initiated an interdisciplinary study of musk thistle. In 
September, 1377 funding for the study entitled "Pesticide Use Reduction 
through Integrated Control Procedures on Musk Thistle ( Carduus nutans) " 
was received from the United States Environmental Protection Agency. 

The proximate objectives of this research are summarized as follows: 

1. To gain a more complete understanding of the biology of 
musk thistle and its interaction with biotic and abiotic 
factors. 

2. To develop Operational procedures for mon i tor i ng and 
detection via remote sensing technology. 

3. To propose control strategies on the basis of botanical, 
entomological and remote Sensing data. 

A. To develop an understanding of the general i ty of the data 
generated through studies of morphological and genetic 
variation of musk thistle on a regional and national level, 
and through interstate cooperative studies. 



These goals taken together will provide the basis for the achievement of 
maximal control with minimum pesticide use and energy expenditure, and 
may provide a body of data and procedures of relevance to a broader 
range of agricultural weed species. 

The remote sensing portion of the study has three major objectives: 

1) to accurately estimate the number of acres infested and the average 
number of flowering plants per acre by county and by cover-type (e.g, 
crop, pasture, forest, etc.); 2) to monitor changes in the density of 
musk thistle infestations and concurrently the effectiveness of weed 
control programs; 3) to project the spread of musk thistle populations 
into high probabi 1 i ty areas by locating the distribution of preferred 
habi tats. 

Since the onset of EPA funding, the majority of the work has involved 
the establishment of a multistage sampling technique which combines the 
satellite and aerial photographic procedures. Continuation of this work 
will be directed at testing and refining techniques into an operational , 
cost-effective set of procedures. A study area in which numerous natural 
musk thistle populations have been located has been selected and centers 
on Douglas County and portions of adjacent counties as shown in Figure A. 
Detailed ground truth of this area is being gathered by the botanists 
doing research in that area. 

The sampling procedure that has been developed for continuation of 
the musk thistle remote sensing activity has three main phases. 

1. Habitat Classification w| th Satel 1 ite Remote Sensing. 

The purpose of this activity is to use satel 1 ite imagery to 
identify and map preferred musk thistle habitats. Nine broad 
cover-types have been selected on the basis of known musk 
thistle occurrences and the possibility of inexpensive detec- 
tion on LANDSAT imagery over large areas. These categories 
include: 

Rangeland 

Cool season grasses 
Warm season grasses 
Cropland 

A1 fal fa 

Wheat 

Other 



Forest 


Riparian 

Upland 

Urban 

Water 

While it is recognized that musk thistle infestations also 
occur in disrupted areas, as well as in the above categories, 
those areas along roadsides and in landfills largely occur 
in association with the above classification. 

The results of the first year studies will provide a basis 
for evaluating the cover~type categories with respect to 
habitat preference and detectab i 1 i ty f rom LANDSAT. An increase 
or decrease in the number of categories will be made on the 
basis of the difficulties experienced in operational use. The 
habitat preference weighting values which are a component of 
the mul t i stage procedure will also be upgraded on the basis 
of the field checking and general habitat survey. 

In addition to the above, study of a different regional area 
has been undertaken to determine the suitability of these 
categories and the weighting procedures in a different geo- 
graphic location. Because this portion of the remote sensing 
studies can provide a basis for projection of musk thistle 
spread, it is important to correct for regional habitat 
d 1 f ferences. 

2. Aerial Photography in Selected Unit Areas. 

Because the cost of acquiring and interpreting large scale 
aerial photography (sufficient to identify individual musk 
thistle infestations) over large areas would be prohibitive, 
a multistage sampling procedure was designed whereby the 
satellite-derived cover-type Information described above 
could be used to select portions of the study area for 
detailed aerial photographic study. These "Selected Unit 
Areas" were chosen , us i ng stat i st i ca 1 sampl ing procedures, 
on the basis of aggregated "preference values" which were 
derived from preference weight! ng scores for each cover~type 
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j UNIRRIGATED CROPLAND- areas with 60 percent or more 

unIrrIgated cropland. 

mQ UNIRRIGATED CROPLAND WITH RANGELAND- areas with 50 to 60 percent 

unirrigated cropland and 30 to 50 percent grassland. 

I I RANGELAND- areas with 80 percent or more grassland. 

WOODLAND- areas with 70 percent or more woodland, hut «jmitting 
minor streambank woodlands. 

WATER- major reservoirs and permanent semi-natural water bodies. 

URBAN & BUILT UP LAND- major areas of intensive use such as 

towns, industries, and airports. 
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Figure 5. Location of musk thistle study area and related 
land use categories. 




and the area occupied by each cover-type. The numbers of 
flower heads were counted on the aerial photographs and the 
results for the Selected Unit Areas used to predict infesta- 
tion levels over the entire study area. 

The results of this effort are now being analyzed to evaluate 
the type of film and the scales used in acquisition. This 
evaluation is made on the basis of interpretation results, 
contrast and accuracy, as well as their suitability for use 
in the new regional study area described above. 

The total sampling procedure and the length of flight segments 
are also being adjusted in light of cost-effectiveness for an 
operational program. Since this portion of the remote sensing 
effort determines the accuracy of the counts and provides the 
basis for monitoring population changes, the techniques must 
be accurate and repeatable. 

3 . Ground Visits, 

To verify the Interpretation of the photography and establish 
the ratio of photographic* counts with true counts, each popula- 
tion detected wi th aerial photography was visited. The botanical 
group also concentrated a portion of their efforts on these 
populations to provide additional biological data relevant to 
the remote sensing work. These ground checks will be used to 
assess the accuracy of the counts by county and by cover-type. 
Field data generated during this effort will additionally be 
used for change detection and projection of musk thistle spread. 

With the information generated from these three phases the number of 
acres infested and the number of flowering plants per acre were calculated 
by county and by cover-type to provide prel iminary data for field check- 
ing. This field checking will be completed in the coming season. 

Sand Hills State Park 

On March 11, 197^ Kansas Governor Robert Docking signed House Bill 
1723 establ ishing the 22nd State Park of Kansas. Under the provi sions 
of House B i 1 1 1 723 , the Kansas Department of Corrections transferred 
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jurisdiction of Land, township 22 south, range 5 west, section 23, Reno 
County Kansas, to the Kansas State Park and Resoures and Resources 
Author i ty (KPRA) . In the spring of 1977 the Dillon family donated an 
additional 320 acres at the park's immediate western edge. With this 
donation KPRA completed the acquis i tion of almost two square miles of 
land in a scenic sand dune area of southcentral Kansas. 

The site is located within the Great Bend Sand Plains area of the 
Central Great Plains. The focal point of the park is a series of very 
striking sand dunes, some of v^hich are 40 feet high. It is believed 
that these surface depos i ts of sand were formed In late Pleistocene or 
early recent times as sand was blown up out of the Arkansas River valley 
by prevai 1 ing southwesternly Winds . These are very delicate ecological 
areas, only partially stablized by a thin cover of vegetation. in dune 
areas where vegetation is damaged or destroyed, wind erosion may rapidly 
extract its toll and create what is known as a "blowout". The key 
long-range concern of the park planners was to develop a master plan 
that would maximize scenic access to these dunes while minimizing 
physical contact with the ecolog leal ly delicate areas. 

The area, designated as Sand Hills State Park, is located 3 miles 
northeast of Hutchinson, one of the largest population centers in the 
state. Because of its anticipated heavy use, it was the desire of the 
Park and Resources Author i ty to begin development of the park facilities 
during the early summer of 1977 * Of immediate concern was the question 
of how to allocate the efforts of approximately 30 teenagers hired under 
the federal Youth Conservation Corps Program (YCC) to aid in the park 
development. This question was a particularly weighty one, since it 
was important to provide the young people vvi th a meaningful field exper- 
ience but at the same time ensure that their efforts did not run counter 
to the conservation goal of the planners. Development of any kind, how- 
ever, was hampered by a lack of adequate land cover information on which 
to base a master plan. Further compounding the problem was the fact that 
KPRA was also considering the purchase of another tract of land that was 
available immediately to the east of the park area. On May 11, 1977, 
State Park and Resources Authority Director Lynn Burris requested the 
assistance of the KARS Program regarding Sand HIM s State Park. 
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After meeting with park planners and researching sources of exist- 
ing photography, personnel of the KARS program decided, due to the 
detailed nature of the required information and the rapidity with 
which it was required, that a special low altitude flight vr/ould be 
necessary. KARS contacted Wilson and Company, Consulting Engineers, 
in Salina, Kansas and discussed the flight requirements. 

Wilson made the flight in early June using black and white panchro- 
matic film in a 6" focal length, 9x9 inch format camera. Original 
negative scale was 1:1|,800, stereo coverage, with a total fo 22 photos 
in 2 flight lines. In addition to the original negatives, KARS received 
two sets of prints. 

Using a radial line plotting technique, one set of photographs 
was mosaiced together to produce a semi-control led mosaic of the park 
area. A sheet of acetate drafting film was laid over the mosaic and 
prominent linear features such as fence lines, power lines, roads, 
trails and an adjacent railroad line were traced onto the acetate. 
Lacking any other maps of similar scale and detail, this acetate trac- 
ing became the base map for all subsequent interpretations. 

As a result of several discussions with KPRA planners, a set of 
14 land use/land cover categories were derived and mapped onto the 
acetate base. The categories were as follows: 

Low Dunes Grassland 

High Dunes Cropland 

Exposed Sand Power Lines 

Ponds Buried Gas Lines 

Marshes Fences 

Stream Beds Unimproved Roads 

Trees Trails and Weak Tracks 

Once the mosaic and the base map were prepared these categories were 
interpreted and recorded onto the base at the 1:4,800 scale. In a 
number of instances the second set of photos were used to provide 
stereoscopic viewing and to improve interpretation capabi 1 ity. A 
photo reduction of the compiled data was then made at a scale of 
1:9,600, the standard planning scale used by KPRA, This reduction vvas 
used to prepare a series of 15 negative overlays, one for each of the 
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categories and one for the base outline of the Park. These negatives, 
with appropriate annotations, resulted in two different kinds of final 
graphics. One graphic was a set of film positives, each depicting a 
different category of land use/Iand cover. The other graphic was a 
full color composite map of the area showing all the categories. This 
was prepared using Kwik-Proof process colors on a white polyester base 
sheet. In all there were four different kinds of graphics prepared 
from the aerial photography, each fulfilling a specific need for KPRA. 

In order to provide data In a short period of time to the park 
planners, they were in i t i a 1 1 y g i ven a copy of the 1:A,800 compilation 
map. This presentation afforded a means of quickly identifying areas 
for immediate work by the YCC. The rapid turnaround time provided by 
the remote sensing data on this part of the project was notable. Al- 
though the KARS Program received the request for assistance only four 
weeks prior to the arrival of the YCC workers, the initial land use map 
was in the hands of the Park planners in time to Identify a constructive 
set of tasks for the YCC personnel. Among those tasks were; 

1. Removal of all interior fences and repair of the perimeter 
fences . 

2. Repair of the main pond facility dam and overflow system. 

3. Renovation of a barn for use as a group shelter. 

h. Construction and signing of a trail system In the north 
central portion of the park. 

5. Construction of a secondary parking lot. 

During the summer of 1977 all of these tasks Were completed. 

The full color Kwik-Proof map provided a permanent and attractive 
generalized record of the land use/Iand cover at the time of initial 
park development. As an overview of the area, it proved to be an 
indispensable aid to general park planning. 

The photo mosaic served not only as photo-interpretation base for 
the maps but al So as a permanent detailed record of the Initial park 
environment. Free of the generalization inherent in a mapped portrayal, 
the mosaic served as the final author! ty on questions of detail that 
the map d id not clearly answer. 
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Figure 6. Sand Hills State Park site plan with existing land cover. 



The film positive overlays were the major planning tools used ip the 
development of the master plan and were used extensively by the park 
planners. By compositing selected combinations of KARS overlays with 
collateral information, areas appropriate to specific kinds of develop- 
ment were distinguished from areas inappropriate to such development. 

This technique was used to identify potential areas for 6 different 
categories of development: 

1. Roads and parking 

2. Camping and picnicking 

3. Paths and tra i 1 s 

4. Active recreation 

5. Sewage lagoons 

6. Recreation buildings 

On the basis of the potential areas thus identified, KPRA decided on a 
general development plan and prepared a master plan map. The plan 
Includes development for six nature study areas, six camping areas, seven 
picnic areas and several maintenance areas. In addition, service entrances 
hiking trails, parking areas and a site for a star gazing amphitheater 
were chosen . 

After the delivery of the KARS map and subsequent preparation of 
the Master plan, KPRA became impressed with the uniqueness of the Sand 
Hills area as shown by the maps. The other tract of land to the east, 
as demonstrated on the land use/land cover map, was far less interesting 
and unique than what KPRA already had and, it was felt by KPRA, would 
add little to the park area al ready held. As a result, $350,000 that 
had been earmarked for acquiring the adjacent tract was real located to 
other uses. In addition, KPRA also recommended that $100,000 be allocated 
from Kansas funds for the construction of an interpretive center contain- 
ing displays and information about the ecology and uniqueness of the 
Sand Hills. The Governor of Kansas accepted this recommendation and 
included it in his budget message to the Kansas Legislature in January, 



Total Irrigation Mapping 


The Kansas corporate farming laws are currently under review by a 
Legislative Interim Committee, which is studying the effects of corpor- 
ate farming activities on the smaller, private farmers. One of the 
factors of interest is the problem of groundwater depletion due to crop 
irrigation. Over large areas of southwestern Kansas the saturated 
aquifer thickness has been reduced by more than 301 ^ over the past 
thirty years, and is currently being depleted at an accelerated rate 
due to the rapid increase In the use of irrigation in the area. It is 
suspected that corporate farming concerns are more likely to be able to 
make the initial financial outlay involved in installing irrigation 
systems and may therefore, account for a large proporation of the 
irrigation. Since the resulting groundwater depletion adversely 
affects all farmers, the question arises as to whether the private 
farmer is suffering through the practices of the corporate concerns. 

The Kansas Applied Remote Sensing Program is working with the 
Kansas Legislative Research Department to provide maps and tabular data 
on total irrigation (center-pivot plus flood i rrigation) for the 1976 
growing season in six western Kansas counties (Finney, Gray , Haskell , 
Seward, Sherman and Stanton) totalling 3-3 million acres. This infor- 
mation will be used by the Legislative Research Department to provide 
the Legislative Interim Committee with information on corporate and 
private irrigation practices. 

Previous work by KARS on Irrigation mapping involved identifi- 
cation of center-pivot systems on LANDSAT imagery by their character- 
istic circular shape. However, floor-irrigated fields do not have 
such a characteristiG shape and an alternative discriminator must be 
used. It Was known that irrigated fields in western Kansas generally 
have a more vigorous crop cover than sirailar uni rr igated fields. This 
difference in crop vigor should be reflected in the tonal characteristics 
of the two types of field, especially in the red spectral band which is 
sensitive to the low red reflectance of healthy vegetation. 

Therefore, an experiment was performed to assess the usefulness of 
LANDSAT band 5 (red spectral band) Imagery for detecting 1 rr igated versus 



non- 1 rrigated cropland, Finney CoLintywas used as the test area. From 
consideration of the crop calendars of the major crops in the area, a 
period between April and September was chosen for study. Band 5 (l'-500,000 
scale) prints were acqu i red for a] 1 acceptable passes (10?^ or less cloud 
cover; quality rating 8) for the April to September 1376 period. Ground 
truth information comprised of legal description, crop type and irrigated 
status, was obtained from the Agricultural Extension Agent, A visual 
measurement of tone was made on each of the fields on each date. Analysis 
of the results indicated that using just two dates of imagery, May and 
mid-August, was sufficient to enable discrimination between irrigated 
and unirrigated fields, using the Criteria that the vigorous irrigated 
crops appear black on the imagery whereas the unirrigated crops appear 
in grey tones. This result corresponds well with the crop calendars, 
since during May the wheat fields are green and May imagery is, therefore, 
needed to identify irrigated wheat. In August the wheat has been harvested 
and the corn and sorghum (which are not emergent in Nay) have a dense 
ground cover; hence August imagery is needed to identify irrigated corn 
and sorghum. Difficulty was encountered wi th alfalfa since unlrrigated 
alfalfa has a very dark tone similar to irrigated alfalfa. Also, alfalfa 
does not have a wel 1-def i ned crop calendar because It is cut periodically 
during the season. Due to the problems assOc iated vvl th alfalfa, the 
likely error entailed in the mi sclass rf icat ion of alfalfa was assessed 
for each county, based on published statistic of county crop acreages, 
and this figure incorporated into the resul ts of the study. 

Using the criterion that an irrigated field Will appear black on 
either the May or the August image, maps were produced for each county 
showing irrigated cropland. The information v\/as compiled on mylar over- 
lays keyed to 1 :250,000 scale county hi gluvay maps. To facil itate the 
location of individual fields on the base map, the center-pivots vs/ere 
first drawn in to provide a reference framework. Individual field 
boundaries were then drawn In to provide a reference framework. Individ- 
ual field boundaries were then drawn in and each field colored according 
to its grey tone. The process was repeated for the August image and the 
two Overlays combined to produce a map of irrigated cropland. 
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Ground truth data was obtained for samples of all important crop 
types in each county (mainly wheat, corn, sorghum, soybeans, alfalfa 
and sugar beets), The data was supplied primarily by the Icoal county 
extension agents and totalled approximately eighty fields per county. 
These data were used to check the accuracy of the interpretation 
technique. The interpretation results were generally found to corres- 
pond well with the ground truth data. A more quantitative measure of 
accuracy will be obtained when completed irrigation maps are sent to 
the extension agents for verification. 

To date, compilation irrigation maps have been produced for all 
six counties. The Legislative Research Department has requested that 
the irrigation informatVv be provided both in map and in tabular 
format. The tabular format is required since corporate land-holdings 
are listed by legal description and are not in map form. About 1900 to 
2200 separate legal descriptions are required for each county depending 
on its size and density of irrigation. Because of the large data volume 
involved, the tabular data, comprising legal description and type of 
irrigation for all irrigated fields on a quarter-section basis, has 
been put onto a computer file. The data can be output simply as a 
listing of the location and description of i rrigated fields or can be 
sorted to provide various subsets of information or summary statistics. 

The Legislative Research Department is using the tabular data to 
check its corporate ownership records and is annotating the data to 
identify which of the irrigated areas are corporately-owned. The 
annotated data will then be returned to KARS and maps prepared showing 
corporate ownership of irrigated lands, Here again it is anticipated 
that the computerized data will prove very useful by allowing preparation 
of the maps directly on a plotter from the computerized data, rather 
than employing a more time-consuming and costly manual mapping approach. 
These maps and accompanying tabular data will be included as a major 
part of the Legislative Research Department's report to the Interim 
Committee. 

The irrigation information provided by KARS wi 1 1 'be used by the 
Legislative Interim Committee In the! r evaluation of the effect of the 



current Kansas corporate farming laws on the corporate and private 
farming concerns* If a decision is made to change the laws, the 
irrigation information will have provided an important input into the 
formulation of the new laws. If the decision is made to not change 
the laws, the Irrigation data will have been instrumental In demon- 
strating that the situation is not of the magnitude that was initially 
postulated . 

A demonstrated capability and facility with machine-based data 
manipulation and graphics is an important basis for KARS future work. 

This project, therefore, serves to provide experience and to demonstrate 
our capabilities in these areas. Also, the manual field mapping tech- 
nique developed in this project is a valuable tool in producing satellite- 
derived maps of cropland areas that are immediately familiar and usable 
to the potential user. It also holds great potential for combining 
human capabilities (mapping individual fields onto base maps) and 
machine capabi 1 ities (f leld-by-f ield tonal measurement using a spot 
densitometer to produce spectral and temporal signatures, with subse- 
quent discriminant analysis and crop identification on a field-by-field 
basis) in analysing and mapping agricultural scenes from LANDSAT data 
and as a means of providing accurate field maps of Irrigation and crop 
type. 

Tauy Creek 

Under Public Law 566, the V/atershed Protection and Flood Prevention 
Act, federal funds are provided to watersheds with a history of flooding 
and related soil and water conservation problems. The process involved 
in securing these funds is a long one and the watershed district must 
show a substantial effort in the alleviation of these problems before 
federal fundswill be approved for the construction of large flood control 
dams within the watershed. The watershed d i s tr i ct, much 1 1 ke a city, must 
receive an article of incorporation from the State- To become an incor- 
porated ent i ty, organ izers of the watershed district must show that 50^ 
of the landowners within the district are in support of its formation. 
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The articles of Incorporation then enable the district to levy a tax 
against the district's landowners to support initial flood control 
construction and to pay administrative costs. 

After receiving the article of incorporation, the vjatershed dis- 
trict must compile a General Plan for the watershed to show the location 
of planned flood control structures, the area of protected land, pro- 
jected costs of construction and land acquisition, and projected savings 
to landowners as a result of the construction of these flood control 
measures. This General Plan is then submitted to the State Conservation 
Commission for comments and approval. Upon approva 1 , the watershed 
district is then free to begin construction of smaller flood prevention 
projects and is placed on a priority list for review by state and federal 
officials for P.L. 566 funding of larger flood prevention dams. 

Before any construction can begin, an analysis must be made of the 
drainage areas above each of the flood prevention structures. To insure 
that these dams will provide flood protection for an extended period, 

75^ of the land above the dams must be shown to have stabilized soil 
conditions or that the use of soil conservation measures on lands used 
for crop production, pasture or where natural vegetative cover is in- 
sufficient to provide stable soil conditions. These measures include 
the terracing of crop and pasture land and the use of grass watervyays 
to channel runoff. 

The Tauy Creek Viatershed District No. 82 located in Franklin and 
Douglas Counties in Kansas requested KARS assistance in implementing 
the initial construction outlined in their general plan. The initial 
organizational meetings for the formation of the district were begun 
in i 960 and articles of incorporation were granted In 1969* The General 
Plan for the district was f ina lly approved in 1977 and the District's 
Board of Directors began to consider initial construction projects 
using funds generated by District tax levies. The Tauy Creek V/atershed 
District's General Plan shows a total of 32 separate flood prevention 
dams which are arranged at graduated 1 evel s to provide flood protection 
on a progressive basis. Twenty -two of the structures are located in the 
upper reaches and average 318 acres in size. This represents upstream 



protectloni not actual surface acreage of the pond. The smallest of the 
structures covers an area of 96 acres with the largest structure cover- 
ing an area of 685 acres. The second tier of 8 dams covers a much larger 
area averaging 1,090 acres. The smallest of these structure^ covers 
595 acres with the largest cevering an area of 1,538 acres. \ 

The two final structures of the dams were proposed for P.t. 568 
funding and cover areas of 1,952 acres and 3,17^ acres respectively. 

While the district is now awaiting the review process for the 566 

funding, it has decided to go ahead with the construction of the^sraaller 
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structures using tax generated funds to finance construction. Of > the 
22 smaller structures, 12 of these structures feature engineering hazards 
and must undergo a special analysis prior to the construction of the dams 
That left ten dams available for immediate construction. The Tauy Creek 
Watershed Board of Directors requested KARS assistance in compiling an\ 
analysis of land treatment and conservation measures in the drainage 
areas above the proposed damsites. Using existing aerial photography 
from 1976 and standard aerial photographic interpretation techniques, 
the degree of land treatment was mapped in each of the ten areas and 
an assessment was made of vegetation cover for those areas which had 
not been treated with soil conservation measures. Maps were compiled 
for each of the areas and using a Hewlett-Packard area digitizer, the 
amount of acreage was recorded for each of the conservation treatment 
categories as follows i 

Unimproved Cropland - cropland not treated with soil conservation 

measures. 

Improved Cropland - cropland which had been treated using grass 

waterway and/or terraces. 

Unimproved Grassland - Native Natural grasses with insufficient 

cover to provide stable soil conditions as a 
result of overgrazing or unstable natural 
conditions. 

Improved Grassland - Grassland treated with terracing and/or grass 

waterways or vii th sufficient cover in either a 
natural setting to provide stable soil conditions 

Forest 

kB 



Farmyards/Residential 

Water - Existing ponds or streams. 

Statistics for these categories were then compiled to show the 
degree of protected land above each of the damsites. It was determined 
that two of the sites had less than the required 1S% of the land in a 
suitable stable soil condition. These two sites were then eliminated 
from Immediate funding and landoV'Jners were contacted to determine when 
and if land treatment measures were being planned. Two additional sites 
displayed large farm ponds a 1 ready In existence near the proposed dam- 
sites. These were not considered for immediate funding since additional 
•study was needed to determine the effects that these ponds would have 
upon the damsites and landowner attitudes towards having additional 
land taken out of production. A fifth site was also removed from consid- 
eration because of the existence of an area of tree and shrub vegetation 
at the site of the proposed dam. Again, the area v;as set aside until 
negotiations could be undertaken with the landowner for tree and shrub 
removal- at the site. 

The five remaining sites were all judged to be suitable for immediate 
construction, The District's Board of Directors then assigned construction 
priorities for each site based upon the percentage of land on the site 
that had been suitable treated. The area with the greatest percentage of 
land in suitable land treatment was given first priority with the remain- 
ing areas ranked according to percentage of land treatment and locational 
considerations. The anticipated cost of this dam is $16,725. 
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LAND COVER IN PROPOSED TAUY CREEK DAMSITES 
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The Univei^iry of Konsos Lawrence, Kansas 

MAPPING RANGELAND VEGETATION CHANGE 
IN BARBER COUNTY. 1950-1973 

The KARS program has prepared two mops portraying the 
distribution of eastern redcedar ^Juniperus virgiiiiana) , 
send sagebrush tArtemesio filifolia) ond other range lond 
in Barber County, Kansas in each of two years, 1950 
and 1973. The maps, compiled from aerial photography 
space irrxigery and field investigation, consist of trans- 
parent colar overlays registered to 1:126,720 scale 
stable copies of the KDOT Barber County highway mop. 

Sand sagebrush and, more recently, eastern redcedar 
have been the focus of control efforts in Barber County 
where they appear to have infested cansideroble areas 
of rangeland. Since they are unpallatable to cattle, 
their economic impact may be considerable. Prelim- 
inary analysis of the maps indicates a substantial 
decrease in the area of send sagebrush between 1950 
and 1973; however, during the same period a rather 
dramatic increase in redcedar distribution appears to 
have occurred. 

The maps are being utilized by the Sunflower Resource 
Conservation and Development Project and the U. S. 
Soil Conservation Service to aid in evaluating the 
success of control efforts and the need for additional 
vrork. Agencies such os the Weed and Pesticide 
Division, Kansas Deportment of Agriculture and the 
Kansas Forestry, Fish ond Game Commission will also 
be making use of the maps to assess problems related 
to, respectively, redcedar control and wildlife 
habitat . 

R. V. Shaklee, C. T. Traylor 

NEW PROJECTS 

Selection of Solid Waste Disposal Sites in Riley County 

The KARS Program has recently initiated a project 
with the Riley County Public Works Department to 
aid in the process of selecting a new county landfill. 
The Riley County engineer and KARS personnel will 


first identify areos suitable in terms of physical 
characteristics such as soil, slope and susceptibility 
to flooding. Once these areas have been i^ntified, 
recent aerial photography will be used to prepare 
detailed land use maps of the proposed sites. These 
data will then be presented to the county commissioners 
and to the Kansas State Department of Health and 
Environment for review. Final site selection will be 
made by Riley County outhorities from the areas 
approved by the Department of Health and Environment. 

J . Poracsky 

Evaluotion of the Effects of Woter Level Manipulotion 
on Waterfowl ond fisheries Habitat Improvement Pro- 
groms at Council Prove ReservoiT ] 

Multidate LANDSAT imagery is being used to assess 
the extent of shore area exposed during annual 
reservoir drawdown. Color composites will serve as a 
basis for evaluating the type and condition of natural 
and seeded vegetation growth on exposed areos. This 
data will aid Kansas Forestry, Fish, and Game Com- 
mission biologists in determining the success of their 
water level manipulation program and associated 
management activities with respect to waterfowl and 
fisheries habitat enhancement. 

J . W . Merchant 


RECENT KARS MAPS AND PUBLICATIONS 

GUIDE TO AERIAL PHOTOGRAPHY AND SPACE 
IMAGERY OF KANSAS, December 1976, 62 pp. 

This publication provides a brief introduction to 
remote sensing, a section of maps and tables outlin- 
ing available air photo and space image coverage of 
the state, and a listing of sources of remote sensing 
imagery and information . $2.00. 

SOUTHWEST KANSAS: INCREASE IN CENTER- 
PIVOT IRRIGATION FIELDS, 1972-75. Map at 
scale of ca. 1:1,400,000, 51x66 cm, 2 colors. 

Covers 32 counties of southwest Kansas on four inset 


I 



maps. Shows total distribution of pivot irrigated 
fields in 1972 and the number of new fields added in 
1973, 1974 and 1975. The data were derived from 
LANDSAT irxjgery and conventional aerial photo- 
graphy. $3.00. 

CENTER-PIVOT IRRIGATED FIELDS, SOUTHWEST 
KANSAS, 1975. Map at scale of ca . 1:725,000, 
51x66 cm, 2 colors. Covers some area as above map 
but shows total distribution of pivot irrigated fields 
in 1975. $3.00 each or $5.00 for the pair of maps. 

Costs cover printing, postage and handling. Checks 
should be made payable to the K .U. Center for 
Research, Inc. (KARS). Forward orders to J. Metcalf 
c/o KARS Program. 


UPCOMING MEETINGS 

21-23 June 1977 FOURTH PURDUE SYMPOSIUM ON 
^CHINE l»feOCESSlNC^ OI^ R^MotgLY SENSED 
DATA , Laborotory for Applications of Remote Sens- 
ing, Purdue University, West Lofayette, Indiana. For 
information contact: Dr. J .C . Lindenlaub, LARS, 
Purdue University, 1220 Potter Dr., West Lafayette, 
Indiana 47906. 

9-12 August 1977 SIXTH BIENNIAL WORKSHOP ON 

photog^phy IN the'pl^ — 

SCIENCES (Special reference to Agriculturol and 
Natural Resources), Colo. State Univ., Ft. Collins, 


KARS PROGRAM 1977 

I The University of Kansas Applied Remote Sens- 
ing (KARS) program is funded hy the Rational ^ 
Aeronautios Spaae Administration (MSA) \ 
Office of University Affairs to assist deci- 
sion makers in local, state and regional 
agencies in the appliaaticn". of remote sensing, 
techniques to their problems and activities. 
Persons working in Kansas who believe that ■ 
they may be able to use remote sensing in a ' 
I decision-making capacity are invited to 
contact the KARS Program at the University ^ 
of Kansas in o/o; ^ 

Space Technology Center 
University of Kansas 
Lawrence, Kansas 66045 

I 

913/864-4775 or KANS-A-N 564-4775 



Colo. Contact: R .S . Driscoll, Rocky Mt. Forest 
& Range Exp. Station, 240 W . Prospect, Ft. 

Collins, Colorado 80521. 

18-21 October 1977 AMERICAN SOCIETY OF PHOTO- 
GRAMMCTRY/AMITirCA'KrCONGRESSTTF SURVEY^ 
ING AND MAPPING FALL CONVEKITiqNT lTttTr 

Rock, Arkansas. Contact: L.R. Fenton, Arkansas 
Highway Dept., Box 2261, Lt. Rock, Ark. 72203. 


The Kansas Applied Remote Sensing Newsletter is published in January, April, July and October by 
the University of Kansas Applied Remote Sensing (KARS) Program having facilities located in the 
Space Technology Center, Nichols Hall, The University of Kansas. Publication of the K^RS News- 
letter is supported by NASA Office of University Affairs Grant No. 17-004-024. Contributions of 
research findings, avnouncemente of meetings, publications, and information pertinent to remote 
sensing applications in Kansas or the Midweet/Great Plains region are encouraged. Inquiries and 
contributions should he addressed to J. U. Merchant, Editor, KARS Newsletter. Alt correspondence 
related to specific pi'o.jects should be addressed to the person irdicated. 


The University of Kansas Center for Reseorch Inc. 
KARS Newsletter 

2291 Irving Hill Drive “ Campus West 
Lawrence, Kansas 66045 
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maps. Shows total dlstribuHon oF pivot irrigated 
fields in 1972 and the number of new fields added in 
1973, 1974 and 1975. The data were derived from 
LANDSAT imagery and conventional aerial photo- 
graphy. $3.00. 

CENTER-PIVOT IRRIGATED FIELDS, SOUTHWEST 
KANSAS, 1975. Map at scale of ca. 1:725,000, 
51x66 cm, 2 colors. Covers same area as above map 
but shows total disfribution of pivot irrigated fields 
in 1975, $3,00 each or $5 .00 for the pair of maps . 

Costs cover printing, postage and handling. Checks 
should be made pay^able to the K.U. Center for 
Research, Inc. (KARS). Forward orders to J. Metcalf 
c/o KARS Program. 

UPCOMING MEETINGS 

21-23 June 1977 FOURTH PURDUE SYMPOSIUM ON 
M^HINE PROCESSING CDF REMOTELY SENSED ~ 
DATA , Laboratory for Applications of Remote Sens- 
ing, Purdue University, West Lafayette, Indiana. For 
information contact: Dr. J .C. Lindanlaub, LARS, 
Purdue University, 1220 Potter Dr ., West Lafayette , 
Indiana 47906. 

9-12 August 1977 SIXTH BIENNIAL WORKSHOP ON 

colorAeriAl photography In the plant 

SCIENCES (Special reference to Agricultural and 
Natural Resources), Colo, State Univ., Ft. Collins, 


KARS PROGRAM 1977 

The Umversity of Kom^as Applied Remote Sens- 
ing (KARS) program is funded by the Notional 
Aewnautitw and Spaee Administnaf-ion (MSA) 
Office of ilnivevsity Affairs to assist deci- 
sion makers in local, state and regional 
agencies in the apptiaation, of remote sensing 
techniques to their problems and activities , 
Persons mrlHng in Kansas ukc believe that 
they may be able to use remote sensing in a 
decision-making capacity are. invited to 
contact the KARS i^ogr^am at the University 
of Kansas in o/o; 

Space feehnotogy Center 
University of Kofisas 
Lamrennc, Kansas SS0‘15 - 

: 9W864-4TZS or UNS-A-N :5S4^^ 


Colo. Contact; R.S . Driscoll, Rocky Mt. Forest 
& Range Exp, Station, 240 W. Prospect, Ft. 

CoHins, Colorado 80521. 

18-21 October 1977 AMERICAN SOCIETY OF PHOTO 

grammetry/ameRicaN congress of Survey- 
ing AND Mapping fall cONveNtio N , Littir 

Rock, Arkansas. Contact; L.R. Fenton, Arkansas 
Highway Dept ., Box 2261 , Lt. Rock, Ark, 72203, 


ished in January, April, - rluty and October by 

the U’ i'vcrsify of Kansas Applied Remote Sensing (KARS) Program having facilities located in the 
Space Technology Center, Nichols Ualt, The Utiiversity of Kanaaim ltd -/.-’cation of the K:'.RS News- 


cont.rihu\ims idtanLi he addressed to J, W. Merchant , hditov, KARS Nmtstnttcr, 
relxti-d to specific projects should he ad-dressed, to The person in-dinated. 
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PLANNING FOR SANDHILLS 
STATE PARK 

Data provided by tbe KARS Program are being u»ed by 
the Karwos State Parki and Resources Authority In 
planning the development of the new Sand Hills State 
Park, The pork Is located In Reno County approxi- 
mately four miles northeost of Hutchinson, Kansas. 
Large scale (1:4,800) black and white panchromatic 
oerlal photography of the park site was flown during 
Moy 1977, During the same period, supportive field 
work was conducted by KARS personnel . 

The aerial photography has been Interpreted to provide 
data on vegetation, lond use, utility right-of-ways, 
trolls, drainage, sand dune characteristics, and other 
features of the pork area. Maps of the information 
and on aerial pnoto mosaic of the pork are now being 
repared. Preliminary data are already boirrg utilized 

f ' the State Parks and Resources Authority to direct 
forts of the Youth Conservation Corps which, ckjring 
the Sommer of 1977, Is carrying out troll construction, 
erosion control ond other activities In the pork, 

J . Porocsky 


Volome^6^^^Jw 

CENTER PIVOT IRRIGATION MAP USED 
IN BEEHIVE LOCATION 

A map of center pivot irrigation In southwest Kansos 
(KARS Newsletter, October 1976) prepared by the KARS 
Program From LANDSAT data. Is being used by the 
Kgnsos Deportment of Agriculture to aid beekeepers In 
determining the best locations for their beehives. 
According to Mr. Gary Ross, Stoff Apiarist, Division 
of Entomology, In recent years several factors have, 
provoked an upsurge of Interest In southwest Kansas 
amorrg out of state beekeepers. Drought conditions in 
other areas of the midwest have reduced the ovolh 
ability of forage for bees In many locales. Furthermore, 
an expanding alfolfo seed production industry in south- 
west Kansas requires insect pollination. Demand for 
bees is providirrg a monetary incentive for beekeepers 
who provide this sersrice. 

Beehive locations are most often selected by means of 
windshield surveys. However, in southwest Kansas 
hive site selection is complicated by the large number 
of center pivot Irrigotion systems. Over 90% of 


CHANGES IN THE GUIDE TO , 
AERIAL PHOTOGRAPHY AND SPA CE 
IMAGERY OF KANSAS 


The following changes and additions to the Guide to 
Aeriol Photogrophy and Spoce Imogery of Konsos 
should be nohrd: 


p.4 paragraph 3 Multispectrai scanner ^SS) data 
obtained from aircraft are not 
available .... 


p. 15, 16, 41 os of May I, 1977, ASCS address 
is: 2222 West 2300 South , P . O . 
Box 30010, Salt Lake City, Utah 
84125 (some phone). 


p. 43 add following to ASCS photo 

eoveroge: 

County Symbol & Code Yeo' (^ of Photo-indexes) 

Wilson A2H 20205 54(1) 59(1) 

Woodson AXS 20207 54(1) 59(1) 

Wyandotte ZJ 20209 54(1) 59(1) 

County Year of Photography 


Wilson 66(4) 73(4)WA 

Woodson 66(4) 74(4)WA 

Wyondotte 66(1 )P 


Copies of the Guide may be purchased for $2.00 eoch 
from J. MetcalT,~KARS Program, University of Kansas 
Space Technalogy Center, Lawrence, Kansas, 66045. 
Checks should be made payoble to the K .U . Center 
for Research, Inc. (KARS). 

original pagk 
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these systems are planted in com, which provides no 
forage for honeybees, and are sprayed, at 
regular intervals, with pesticides toxic to bees. 

Location of a hive too near u center pivot system 
enhances the possibility of bee kills which reduce 
both honey production and pollination. Furthermore, 
such bee kills impose a burden on the general public 
since the beekeeper involved may be compensated 
for his loss under the federolly funded beekeeper 
Indemnity act . 

The map of center pivot irrigation prepared by the KARS 
Program has enabled Mr. Ross to assist beekeepers in 
locating their hives in areas away from center pivot 
systems. This assistance, which oegan during summer 
1976 has helped reduce bee kills and their associated 
financial losses in southwest Kansas. 

M . Ginevan 


Since 1972, the KARS Program has been funded by 
NASA to assist decision makers in using aerial photo- 
graphy, space imagery, and other remotely sensed 
data for land use mapping, resources inventory, 
planning, and other applications . Agencies, planning 
groups, or individuals wishing to explore uses of this 
imagery or other remotely sensed data are encouraged 
to contact the KARS Program in c/o University of 
Kansas Space Technology Center, Lawrence, Ks., 
66045, telephone: 913/^4-4775 or KANS-A-N 
564-4775. 

* Th^Kansaa Applied Hemota Senging Kaueletter ia published in January ^ April, July and Ootober by 
I University of Kansas Applied Remote Sensing (KAES) Program having faeilitiea located in the 
f 'Space Technology Center, Richola Ball, The University of Kanaae. Publication of the News- 

letter is supported by NASA Office of University Affairs Grant No. 17-004-024. Contri.butione of 
reae-arah findings, announcements of meetings, publications, and information pertinent to remote 
senaing applications in Kansas or the ffiduiest/Great Plains regioft are encouraged. Inquiries and 
contributions should be addreaaed to J. N. Merchant, Editor, KARS Nexosletter. All correspondence 
related to specific projects should be addressed to the person irdioated. 


The University of Kansas Center for Research Inc . 
KARS Newsletter 

2291 Irving Hill Drive - Campus West 
Lawrence, Kansas 66045 



RECENTLY ACQUIRED AERIAL 
PHOTOGRAPHY 

The mop below indicates aerial photographic coverage 
obtained for KARS projects undertaken since Moy 
1976. This photography and other imagery, is retained 
on file In the KARS Laboratory at the University of 
Kansas Space Technology Center. 
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these systems are planted In corn, which provides no 
forage for honeybees, and are sprayed, at 
regular Intervals, with pesticides toxic to bees. 

I Location of a hive too near a center pivot system 
] enhances the possibility of bee kills which reduce 
I both honey production and pollination. Furthermore, 

I such bee kills impose a burden on the general public 
i since the beekeeper Involved may be compensated 
for his loss under the federally funded beekeeper 
Indemnity act. 

The map of center pivot Irrigation prepared by the KARS 
Program has enabled Mr, Ross to assist beekeepers In 
locating their hives in areas away from center pivot 
systems. This assistance, which began during summer 
1976 has helped reduce bee kills and their associated 
financial losses in southwest Kansas. 

M . Ginevan 
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RECENTLY ACQUIRED AERIAL 
PHOTOGRAPHY 

The map below Indicates aerial photographic coverage 
obtained for KARS projects undertaken since May 
1976- This photography and other imagery, is retained 
on file in the KARS Laboratory ot the University of 
Kansas Space Technology Center. 


Since 1972, the KARS Program has been funded by 
NASA to assist decision makers in using aerial photo- 
graphy, space imagery, and other remotely sensed 
data for land use mapping, resources inventory, 
planning, and other applications. Agencies, planning 
groups, or individuals wishing to explore uses of this 
Imagery or other remotely sensed data are encouraged 
to contact the KARS Program In c/o University of 
Kansas Space Technology Center, Lawrence, Ks., 
66045, telephone: 9! 3/864-4775 or KANS-A-N 
564-4775. 
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EPA FUNDS MUSK THISTLE RESEARCH 

The U ,S . Environmental Protection Agency 
(EPA) has funded the University of Kansas for approx- 
imately $70,000 for the first year of o three year 
multifaceted study of musk thistle (Carduus nutons) . 
Dr. Edward A. Martinko, KARS Project Coordinator, 
is principal investigator for the research. Investi- 
gators from the State Biological Survey of Kansas 
and the KU Division of Bimogical Sciences, as well 
os the KARS program, will be involved in the study. 

According to the Kansas Department of Agri- 
culture, more than $20,000,000 is spent annually 
to control musk thistle in Kansas. The EPA funded 
research will focus on improving knowledge of the 
population biology, geographical variation, and 
distribution of the plant in order to determirre the 
optimal control procedures. Remote sensir>g techni- 
cues will be examirwd as a means to map musk 
thistle distributions and monitor control procedures. 
Aerial photography acquired by the KARS program 
during 1976 and 1977 has provided evidence that 
heavy musk thistle infestations can be delineated 
(KARS Newsletter, July, 1976). Initial remote 
sensing research conducted un^r the EPA funding 
will be aimed at measuring the spectral character- 
istics of the flower and plant and Its environment in 
order to better define film/filter/scale combinations 
optimal for detection. 

E . A . Martinko 


KANSANS PARTICIPATE IN NATIONAL 
CONFERENCE OF STATE LEGISLATURES 
LANDSAT WORKSHOP 

On September 23~24, 1977, in Snowmoss, Colo- 
rado the National Conference of State Legislatures 
(NCSL) conducted o workshop on State Uses of 
Satellite Remote Sensing for state legislators and 
agencies representing ten Rocky Mountain and Great 


Plains states. The workshop was one of five belr>g 
held across the nation to acquaint legislators with 
data collection capabilities of LANDSAT and 
LANDSAT applications to state problems in the 
region and throughout the U .S . 

Dr. Edward Martinko, KARS Project Coordinator, 
represented the KARS program and participated in a 
panel discussion on current operational remote sensing 
applications. Dr. Martinko was Joined on the por>el 
by Mr. Bill Hanziick, representing the Kansas 
Forestry, Fish ond Game Commission (FF&G). Mr. 
Hartzlick, who has worked closely with the KARS 
program on numerous projects for over four years, 
discussed the present and potential utilization of 
remote sensing by FF&G. 

Kansos legislators attending the Conference 
included Senator Fred A. Kerr (Coats, Kansas) and 
Rep. Charles J. Schwartz (Junction City, Kansas). 
Meetir>g participants took part in discussions of 
remote sensing applications In agriculture, "208" 
water quality planning, drought relief, and land use 
planning, and learned of the availability of NASA 
assistance in establishing operational LANDSAT 
utilization programs in the states. 

KARS TO ASSIST IN STATE EMERGENCY 
RESPONSE MEASURES 

The KARS Program has initiated a program in 
cooperation with the Emergency Preparedness Plannlr>g 
Department (EPP) of the Kansas Adjutant General's 
Office to provide damage ossessment and aid in 
emergency response planning for disaster relief. EPP 
may call upon KARS assistance in the event of o 
flood, tornado, severe !ce storm or similar catastro- 
phe. Aerial photography of disaster affected areas 
will be provided by the Kansas Department of Trans- 
portation and the Civil Air Patrol . KARS photo 
Interpreters will map the extent of the disaster and 
assess damage to private (e.g., dwellings, business. 
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ogriculture) and public properties, levees, 

utilities, transportation). The information will 
assist EPP in allocating relief to affected areas 
(e.g., food distribution, medical care, deployment 
of heavy equipment for debris removal, location of 
law enforcement command posts) . 

R.V. Shoklee 

NASA REGIONAL APPLICATIONS PROGRAM 
TO AID IN STATE USE OF LANDSAT 

On September I, 1977, the KARS Program spon- 
sored a meetirtg at the University of Kansas Space 
Technology Center during which Mr. Lee Tilton, III, 
Assistant Director of the NASA Regional Applications 
Program (Slidell, Louisiana) briefed representatives 
of ten public agencies working in Kansas on LANDSAT 
applications to state problems. The capabilities of 
the NASA Regional Applications Program to provide 
trainir>g and technical assistance, and conduct pilot 
projects aimed at establishing operational LANDSAT 
utilization programs at the state level were also 
presented. Mr. Tilton reviewed projects conducted 
in the states of Mississippi , Texas, Florida, and 
Louisiana involving wildlife habitat assessment, land 
use mapping, evaluation of soil erosion potential, and 
water resources monitoring. All projects were carried 
out in cooperation with state agencies. 

The meeting was attended by representatives of 
the Kansas Geological Survey, State Planning and 
Research, Kansas Fish and Game Commission, Kansas 
Water Resources Board, Kansas Department of 
Agriculture, State Extension Forestry, State Conserva- 


tion Commission, U.S. Soil Conservation Service, 
U.S. Bureau of Reclamation, the Kansas City District 
—^orps of Engineers, and the KARS Program. The 
KARS program will shortly be sending a representative 
to Slidell in order to facilitate NASA assistance to 
Konsas . 


MAPS PORTRAY RANGELAND - CROP- 
LAND CONVERSION IN WESTERN KANSAS 

The KARS Program has completed a set of three 
maps displaying the conversion of rongeland to crop- 
lond in Hiree oreas of western Kansos (1972-1976). 
The maps were originally prepared for the Kansas 
Forestry, Fish and Game Commission in support of 
their analysis of potential pronghorn antelope 
release sites. RoMeland changed to cropland in 
eoch year since 1972 is portrayed in a different 
color on the maps. The three maps cover, respec- 
tively (I) the Ellsworth, Salirre, Lincoln county 
area, (2) the Clark, Meade county area, and (3) 
the Gove, Trego, Ellis, Lone, Ness county oreo. 
Details on map availability are available upon 
request . 

T. Talmon 

KARS PROGRAM 1977 

The KARS program has been established by 
NASA to assist public agencies working in Kansas 
in using remote sensing techniques. Persons wish- 
ing further information ore invited to contact Dr. 
EdMartinko (91^864-4775). 


The Kanaaa Applied Remote Senaing Reualetter ia publiahed in January, April, July and October by 
the Univeraity of Kanaaa Applied Remote Senaing (KARS) Program having faoilitiea located in the 
Space Technology Center, Nichola Hall, The Univeraity of Kanaaa. Publication of the KARS Newa- 
letter ia aupported by NASA Office of Univeraity Affaira Grant No. 17-004-024. Contributiona of 
reaearch findinga, announcementa of meetinga, publicationa , and infomation pertinent to remote 
aenaing applicationa in Kanaaa or the Midjeat /Great Plaina region are encouraged. Inquiriea and 
contributiona ahould be addreaaed to J. W. Merchant, Editor, KARS Newaletter. All oorreapondence 
related to apecific projecta ahould be addreaaed to the peraon utdioated. 
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agriculture) a^'id public properties, (e ,g . , levees, 
utilities, transportation). The information will 
assist EPP in allocating relief to affected areas 
(e.g., food distribution, medical care, deployment 
of heavy equipment for debris removal, location of 
law enforcement command posts). 

R.V. Shaklee 

NASA REGIONAL APPLICATIONS PROGRAM 
TO AID IN STATE USE OF LANDSAT 

On September I, 1977, the KARS Program spon- 
sored a meeting at the University of Kansas Space 
Technology Center during which Mr. Lee Tilton, III, 
Assistant Director of the NASA Regional Applications 
Program (Slidell, Louisiana) briefed representatives 
of ten public agencies working in Kansas on LANDSAT 
applications to state problems. The capabilities of 
the NASA Regional Applications Program to provide 
training and technical assistance, and conduct pilot 
projects aimed at establishing operational LANDSAT 
utilization programs at the state level were also 
presented. Mr. Tilton reviewed projects conducted 
in the states of Mississippi , Texas, Florida, and 
Louisiana involving wildlife habitat assessment, land 
use mapping, evaluation of soil erosion potential , and 
Water resources monitoring. All projects Were carried 
out in cooperation with state agencies. 

The meeting was attended by representatives of 
the Kansas Geological Survey, State Planning and 
Research, Kansas Fish and Game Commission, Kansas 
Water Resources Board, Kansas Department of 
Agriculture, State Extension Forestry, State Conserva- 


tion Commission, U .5 . Soil Conservation Service, 

U .S . Bureau of Reclamation, the Kansas City District 
— Corps of Engineers, and the KARS Program. The 
KARS program will shortly be sending a representative 
to Slidell in order to facilitate NASA assistance to 
Kansas. 


MAPS PORTRAY RANGELAND - CROP- 
LAND CONVERSION IN WESTERN KANSAS 

The KARS Program has completed a set of three 
maps displaying the conversion of rangeland to crop- 
land in three areas of western Kansas (1972-1976). 
The maps were originally prepared for the Kansas 
Forestry, Fish and Game Commission in support of 
their analysis of potential pronghorn antelope 
release sites. Rangeland changed to cropland in 
each year since 1972 is portrayed in a different 
color on the maps. The three maps cover, respec- 
tively (1) the Ellsworth, Saline, Lincoln county 
area, (2) the Clark, Meade county area, and (3) 
the Gove, Trego, Ellis, Lane, Ness county area. 
Details on map availability are available upon 
request. 

T. Talmon 

KARS PROGRAM 1977 

The KARS program has been established by 
NASA to assist public agencies working in Kansas 
in using remote sensing techniques. Persons wish- 
ing further information are invited to contact Dr. 

Ed Martinko (913/864-4775). 



The Kansas Appt-ied Eemoie Sensing Newsteiien is pubtished in January, April, July and October by 
the Vniversii^ of Kansas Applied Remote Sensing (KARS) Program having faailities located in the 
-Space Technology Center, Nichols Hall, The University of Kansas. Publication of the KARS News- 
letter is supported by NASA Office of University Affairs Grant No. 17-004-024. Contributions of 
research findings, announcements of meetings, publications, and information pertinent to remote 
sensing applications in Kansas or the Midwest/Great Plains region are encouraged. Inquiries and 
: contributions should be addressed to J. N. Merchant, Editor, KARS Newsletter. All correspondence 
related to specific profects should be addressed to the person iridioated. 
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WYOMING ANTELOPE FIND NEW HOMES 
IN KANSAS 

The State of Kansas Is richer by a hundred 
antelope this year after the Kansas Fish and 
Game Commission (KFSG) introduced them to two 
new areas in the state. The two releases were 
the culmination of a six month planning effort 
by KF6G and KARS personnel (KARS NEWSLETTER. 

Vol . 5. No. 4) . 

At the request of KFSG, the KARS program staff 
evaluated three potential release sites to 
determine the extent of agricultural encroach- 
ment onto rangeland. LANOSAT imagery was used 
by KARS personnel to map changes in land-use 
for a five year period from 1972-1976. This 
infornMtion was then used by KF6G biologists 
to determine those sites in which the antelope 
will have the greatest chance of becoming 
estabi Ished. 

In early January of this year, KFtG personnel 
traveled to Wyoming, trapped the 100 antelope, 
and returned with them to Kansas. One group 
of 63 antelope was released at a site in south 
central Kansas (Clark County), while the other 
37 were released in the Flint Hills (Chase 
County). Combined with previously established 
herds in western (Wallace and Logan Counties) 
and south central Kansas (Barber County), these 
two releases bring the population of pronghorn 
antelope in the state up to about 1200 distri- 
buted in four different locales. 

(Ted Talmon) 


KANSAS ACADEMY OF SCIENCE MEETING 

On Friday and Saturday. April \k and 15, the 
Kansas Academy of Science, the oldest Academy 
of Science west of the Mississippi, will be 
holding its llOth Annual Meeting in the Univer- 
sity of Kansas Union Building on the Lawrence 
campus. General paper sessions will be held 
both mornings on a variety of subjects. The 
largest number of papers deal with Biology and 
Agriculture but also included are "Earth and 
Environmental" sessions, a "Special Session on 
Land Use" and sessions concerning at least ten 
other subject areas. 

Friday afternoon features two special symposia. 
One deals with methods for teaching about the 
environment and environmental problems. The 
other concerns "Remote Sensing in Environmental 
Analysis and Planning in Kansas" and was organ- 
ized by the KARS Program. Several Universities 
and state agencies will be represented in the 
Remote Sensing Symposium (see program inside 
this newsletter) anu it is hoped that the 
interchange of ideas that occurs during the 
symposium will serve to further expand under- 
standing about remote sensing within both the 
academic community and state agencies. 

The Academy's Annual Meeting is open to every- 
one and non-members are welcome to attend. For 
further information contact: 

Eugene C. Bovee 

Division of Biological Sciences 

University of Kansas 

Lawrence, Kansas 660i*5 
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SAND HILLS STATE PARK 
MASTER PLAN COMPLETED 

During the late spring and early summer of 
1377 . IWRS personnel used aerial photos to 
map land use/ 1 and cover in the newly acquired 
Sand Hills State Park site (Reno County) for 
the Kansas Park and Resource,s Authority (KPRA.) 
The land use/land cover map del ineated eleven 
different categories of features: high dunes, 

low dunes, bare sand (blowout) areas, grassland, 
agricultural areas, roads, fences, wooded areas, 
marshes, water bodies and utilities. This 
1:9,600 scale map was intensively used by the 
park planners in the preparation of the park 
master plan. 

The first and most immediate result of the 
interpretation was the identification of several 
short-term development projects within the park 
area. These were undertaken and completed by a 
group of Youth Conservation Corps workers during 
the summer of 1977 (KARS Newsletter, July, 1977.) 
The second result of the interpretation came 
phout late in the Fall when the Master Plan for 
the park was completed by KPRA, 

The Focal point of the park area Is a series of 
very striking sand dunes, some of V'/hich are MO 
feet high. These are very delicate ecological 
areas, only par t la I !y s tabM i zed by a thin cover 
of vegetation. In dune areas where vegetation 
is damaged or destroyed, wind erosion may 
rapidly extract its toll, creating a “blowout." 
The key long-range concern of the park planners 
was to develop a master plan that would maxi- 
mize scenic access to these dunes while mini- 
mizing physical contact with the ecolog ica i 1 y 
del icate areas . 

By compositing selected combinations of KARS 
delineated features wi th col lateral information, 
areas appropriate to specific kinds of develop- 
ment were distinguished from areas inappro- 
priate to such development and a Master Plan 
was developed. The adopted plan includes 
development of six nature study areas, six 
camping areas, seven picnic areas, several 
maintenance areas, location of service entrances, 
hiking trails and parking areas. In addition, 
a large Interpretive Center is designed to 
describe and interpret the unique character of 
-the Sand Hills Park area. 

The master plan estimates park usage at more 
than 100,000 visiters annually. In the future 
the master plan, developed through the use of 
the remote sens ing data, \vn 1 continue to guide 
the development of this scenic natural area. 


THE TAUY CREEK WATERSHED 

Under Public Law 566, V/atershed Protection and 
Flood Prevention Act, federal funds will be 
available for the construction of major flood 
water retardation structures within watersheds 
provided that the watersheds meet specified 
federal criteria. The Tauy Creek Watershed 
Planning District No. 82, located in Southern 
Douglas County and Northern Franklin County, is 
in the process of planning and Implementing 
flood prevention and sol 1 conservation measures 
for the watershed that will enable It to qualify 
for the federal funds. 

One portion of the federal guidelines specifies 
that floodwater detention structures of a lesser 
scale than the P.L. 566 structures must be built 
above the proposed P.L. 566 structures. To 
comply with this, a total of 22 flood detention 
structures have been planned in the Tauy Creek 
District, 

Another portion of the criteria specifies that 
at least 75^ of the area above each of these 
detention structures must be treated with soil 
conservation practices. To insure conformity 
with the federal requirements, the Board of 
Directors of the Tauy Creek Watershed Planning 
District requested KARS assistance in compiling 
the necessary land use information for the 
watershed. Using existing aerial photography, 
land use in 10 of the 22 flood retardation dam 
sites was mapped into categories that classified 
degree of land treatment in the area above the 
structures. The 12 remaining sites were not 
mapped at this time due to engineering problems 
which will require special study before these 
sites can be considered. 

The aerial photography shov'^/ed that in two of the 
proposed dam sites an insufficient amount of 
land had the necessary treatment. These two 
sites, therefore, were el imi nated from consi- 
deration for immediate funding. The photography 
also showed the existence of farm ponds near 
two add i t tonal sites, thus necessitating addi- 
tional study before funding can be considered. 

A fifth area was shown to have an extensive area 
of shrub and tree vegetation lying within the 
proposed dam site. it too was not considered 
for initial funding, subject to discussions 
with the landowners concerning the clearance 
of the vegetation from the dam area. 

From the maps, data on land treatment was 
compiled for the five remaining sites and pre-^ 
sen ted by KARS to the Tauy Creek Watershed 
Board of Directors. From this data priorities 
were ass igned to the construct ion of , the f i ve . 
remaining structures. The Board of Directors 
Is now In the process of contacting landowners 
in the five proposed sites and securing their 
approval before the final allocation of funds 
v«<i 1 r be made and construction begins. 

(Ron Shaklee) 


(Joe Poracsky) 


A Symposium on 


REMOTE SENSING IN ENVIRONMENTAL ANALYSIS AND PLANNING IN KANSAS 

to be held during the 1 10th Annual Meeting of 
The Kansas Academy of Science 
at the Kansas Union Building, University of Kansas 
Friday, April 14, 1978, 1 :30-4:00 p.m. 

RemotB sensing conimonty refers to the coilecting of 
infornnalion from some kind of airborne or spaceerdit borne sensor. 

The earliest of these sensors, the aerial camera, has in rOCont years 
been ioined by other instruments such as the multi -spectral scanner, 
thermal infrared scanner and radar. Each of those sensors is capable 
of providing unique kinds of data about the environment. 

Since a number of the sensors and techniques available in 
remote sensing are quite new, many workers in the environmental 

♦ 


Paper Presentations: CURRENT APPLICATIONS 

Remote Sensing; An Overview of tiie State of the Art and Its Applications in Kansas 
T, H, Lee Williams, Department of Geography and KARS Program, University of Kansas 

Aerial Photography in Highway Site Analysis 

Lewis Myers, Environmental Support Section, Engineering Services Department, Kansas 
Department of Transportation 

Aerial Photography of Archeological Sites in Kansas 

Thomas Witty, State Archeologist, Kansas State Historical Society 

Thermal Infrared Scanning foe Surveying Heat Loss in the City of Wichita 

K. Sam Shanmugam, Department of Electrical Engineering, Wichita State University 

Panel Discussion: EMERGING NEEDS AND CAPABILITIES 

Moderator; B.G, Barr, Director, Space Technology Center, University of Kansas 

Janet Bare, Assistant Director, Remote Sensing Laboratory, University of Kansas 

Claude Kelthley, Department of Regional and Community Planning , Kansas State University 

Chris McKenzie, Policy Analyst, Division of State Planning and Research 

Rolfe Mandel, Research Associate, Institute for Social and Environmental Studies, University 
of Kansas 

Ed Martinko, Project Coordinator, Kansas Applied Remote Sensing Program, University of 


Kansas 





* ... * * * *• ■« . . * 



For further information , contact: 

Joseph Poracsky 

Space Technology Center 

University of Kansas 

Lawrence, Kansas 6604S 

(913) 864-4776 or KANS-A-N 564-4776 
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and planning fields are unfamiliar with them. The Syimposium is 
intended to help overcome this unfamiUarity. The papers to be 
presented in the first portion of the program will address the 
questions: what is remote sensing and what ore some of the ways 
that it fs currently being used in environmental analysis and 
planning In Kansas? The panel discussion in the second portion of 
the program is intended as a forum for exchanging ideas about 
applications of remote sensing that may exist now or that may 
emerge in the near future. 

* ♦ «- * 



NEW RESEARCH ASSOCIATE 
JOINS KARS STAFF 

Or. T. H. Lee Williams recently Joined the KARS 
Program staff as a Research Associate. Dr. 
Williams is a remote sensing specialist with a 
background in agricultural land use studies. 

His research has included work In the problems 
of collecting contemporaneous ground truth 
information for satellite and aircraft land use 
studies and work with techniques of image 
enhancement. Dr. Williams holds a PhD in Geog- 
raphy from the University of Bristol (England) 
and is currently an Assistant Professor of 
Geography at the University of Kansas where he 
offers several courses in remote sensing. Prior 
to coming to Lawrence in the Fall of 1977 he 
was a Visiting Research Associate in the Depart- 
ment of Geography at the University of Oklahoma. 


KARS REPRESENTED AT 
REMOTE SENSING SOCIETY CONFERENCE 

The range of applied remote sensing projects 
carried out In the KARS program was the theme 
of a display presentation given at the Remote 
Sensing Society Conference held in Sheffield, 
England, In December. The conference theme was 
"Third World Applications of Remote Sensing" 
and resulted in a general discussion of the 
problems and approaches to transferring remote 
sensing technology to the usei , both In develop- 
ing and developed countries. 

Dr. T. H. Lee Williams of the KARS staff pre- 
sented a paper at the conference entitled "Low 
Cost Image Enhancement Using Color TV System," 
co-authored with Dr. Jim Goodman of the Univer- 
sity of Oklahoma. The paper dealt with the use 
of a color TV system for enhancement of LANDSAT 
false color composite images in terrain type 
mapping. 


The KARS Newsletter is published in Januai'y, April, July and October by the University of 
Kansas Applied Remote Sensing (KARS) Program having facilities located in the Space 
Technology Center, Nichols Hall, The University of Kansas. Publication of the KARS Newsletter 
is supported by NASA Office cf University Affaii'S C7\int No. 17-004-024. Contributions of 
research findings, announcements of meetings, publications, and information pertinent to 
remote sensing applications in Kansas or t'le Midwest/Great Plains region are encouraged. 
Inquiries and contributions should be addi'essed to Joseph Poracsky, Editor, KARS Newsletter. 
Phone: 913/864-4776 or KANS-A-N 664-4776. 
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APPENDIX II: 
Supportive Letters 




Sav9 the Tallgrass Prairie, inc. 4101 West 54th Terrace, Shawnee Mission. Kansas 66205 


1605 Crescent Road 
Lavn?ence , Kansas 66o44 

Dear Bill; 


BOARD OF COUNCILLORS 

C^arl•s O. Staugh, Pratidant 

Attornay 

La.Mranca, Kansas 

Patricia O. Duncan, VIce-PresIdant 

Pnotoqraphar 

Laka Quivira, Kansas 

Timothy L. Anssdan, Sacratary Dr. B.G. BaTT 
Attornay 

Kansas City, Missouri 
Julia Haltord, Traasurar 
Marriam, Kansas 
R. Gordon Barnhardt 
Banker 

Bucklln, Kansas 
Ivan Boyd 

Professor Emarltus of Biology 
Baker University 
Marilyn Brewer 
Parsons, Kansas 
Ann Buakar 

Snawnea Mission, Kansas 
Fr. Eugene Oennar 
Professo* of Biology 
Banedic'.lna College 
Kent Foarslor 
Student 

Manhattan, Kansas 
E. Raymond Hall 
Professor Emeritus 
of Systamatics and Ecology 
University of Kansas 
Jana Hammer 
Former Mayor 
Emporia, Kansas 
Carole Hunter 
Alexandria, Virginia 
Dan Kilby 
Architect 
Wichita, Kansas 
Ron Klataske 
Regional Representative 
National Audubon Society 
Manhattan, Kansas 
A. W. Klichler 
Plant Geographer 
University of Kansas 
Lucia Landon 
Mission Woods, Kansas 
Earl S. McHugh 
Dantlst 

Mission Hills, Kansas 
Dwight Platt 
Biologist 
Bethel College 
John U. Rhea 
Distributor 
Paola, Kansas 
Dick Ruppert 
Econon'ist 
Universivy of Kansas 
Edward Rvan 
Physician 
Emporia, Kansas 
Lawrence R Wagner 
Attorney 

Overland Park, Kansas 
Evelyn WIsn »r 
Hays, Kansas 
Marcia Wolfe 
Hutchison, Kansas 

STP Information Office 


rtoKJh 28, 1977 
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Ever siTiCe you described the high altitude aerial photography 
program to us at Charlie Stough’s cabin last fall we have been 
Intrigued with the possibilities it could provide for site selection 
for a Tallgrass Prairie National Park. 

V/hile in Washington last week I had a chance to ask Larry Winn 
about combining or adding this objective to the NASA flights scheduled 
tills spring researching the musk thistle in northern Kanseis counties. 
We were delisted to hear him say that he had already requested this 
and that you would know vrtien the information would be available. 

We look forviard to the help this will give us and would be very 
interested in meeting with you or a member of your staff to help us 
Interpret the data whenever it is available. Probably the easiest 
way of reaching us is through Charlie's office in Lawrence. His phone 
number is 843-5333. 

We are drafting our bill vrtrlch Larry has agreed to enter when we 
are ready. The timing for the idea of a prairie park appears to be 
much improved and v/e are quite encouraged by the strong support and 
enthusiasm we received in Washington. It looks like we have hard but 
rewarding work ahead. 

Give Martha my best and tell her we should have v^rord from the 
V/illoughbys aTter my Bill returns from Aspen v;here they will be skiing 
together. (The original trip was dashed on the rocks, literally, with 
no snow over Nev/ Year's!) 

> 

Sincerely , 


(913) 384-319 7 
Elalna Shea, Director 


100% Recycled Paper 


Elaine Shea 

NATIONAL HONORARY BOARD 

Karl Menninger, M.D.. Chairman Topoka, Ki.. Raymond M. Atden WMtvvoud, Ks., Stewart M Br.>ndborg Gjitherjburg, Md.. David 
Brower San Francisco, Ca.. Charles Callison r:»w York, N.V., Hon. Fr .nk (.arisen Concordn. Ks., Prof. Loren Eiseley Pnlladelonia, Pa.. 
Dr. Melville B. Grosvenor Washington, D. C., Frederic James Kansas City. Vo.. Rand ili s. Jes'.-re K.in;as City. Mn.. Michael McClosWey 
S.tn Francisco, Ca., Franklin D. Murohy, M.O Los Angelas, Ca., Kjlherlne Ordway flow York. N.Y., Or. Richard Rough New York, 
N.V., Margaret Owings Big Sur, Ca., Dolph Simi-ns, Cr. Lawrence, Ks., Hon. Stewart Udall fJethosoa Md.. Thomas Hart Benton ( 1.189- 
19/5) 
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BUfORO M WATSON. JR. CITY MANAGER 


CITY COMMISSION 
mayor 

MARJORIE H ARGERSINQER 
COMMISSIONERS 
DONALD BINNS 
EO C CARTER 
BARKlEV CLARK 
JACK ROSE 

Dr. Edward Martinko 
The University of Kansas 
Space Technology Center 
Lawrence, Kansas 66045 

Sir: 


CITY OFFICES BIO MASSACHUSETTS ST 
BOX 70S BS044 •l)-84|.TTOO 


June 17, 1977 


The City of Lawrence, Kansas Planning Office would like to obtain 
an aerial photograph of the area containing the Lawrence Memorial Hos- 
pital. As you may know, there has been much discussion recently about 
where doctors should locate their offices both by the Pinckney neigh- 
borhood and by the City Commission. 

We would like to obtain the aerial photograph to study potential 
doctor's office sites around the hospital. The photograph will be 
very usF»ful for determination of existing land use around the hospital 
study area. Also, the photograph will be used as a visual display tool 
when the staff presents Its report on the potential sites for the loca- 
tion of doctor's offices. 

We would appreciate any assistance you might be able to provide us 
concerning this matter. 



Planner 1 


DRG: tfg 


RILEY COUNTY 

DAN R. HARDEN 
Registered Professional Engineer 
No. 7412 

COUNTY ENGINEER Sl 
DIRECTOR OF PUBLIC WORKS 
Office Phonv9l3/77b-»4l3 

January 12, 1977 


PUBLIC WORKS DEPARTMENT 

MANHATTAN, KANSAS 66502 


COMMISSONERS 
WALLACE KIDD 

D.E. Parker 
DARRELL WESTERVELT 


Mr. Ted Talmon 

2291 Irving Hill Drive 

Lawrence, KS. 66045 

RE; Riley County Landfill Site Selection 
Dear Mr. Talmon: 


Please consider this letter my formal request for information from 
the KARS Program that may be of assistance in selecting a future site 
for the Riley County Landfill. The present site has about 2 1/2 years 
of capacity left so a decision on this matter will be made in the near 
future. It is my understanding that the KARS Program can supply this 
information at no cost to Riley County. 

The Kansas State Department of Health and Environment's Division 
of Environment is interested in the following information when making 
an approval of a site. 

A. accessibility 

B. geology and soil information 

C. type and availability of fill material. We must cover every- 
thing with 6 inches of cover at the end of each day. We must 
place 30" of final cover over the entire area after filling is 
completed. 

D. drainage and the probability of flooding on the site. 

Riley County will submit 2 to 4 potential sites to the Division of 
Environment for approval. From the sites approved by the Division the 
final site will be selected locally. In this regard additional informat- 
ion conc'arnlng the land use inventory of the area within a 1000 ft. 
radius of each potential site, the size of the area and the type and 
amount of vegetation in the immediate area on and around each site. 


These sites will also be studied as possible sites on which to use 
other disposal technologies that can be used in conjunction with land- 
filling. Shredding and Incineration will be the technologies studied. 


RILEY CO 



C WORKS DEPARTMENT 
0 ^ 


Dan R. Harden, P.E. 

Director and County Engineer 


DRH; je 
Enclosure 

Copy: Landf i 1 1 




IN REPLY Rtri* to: 

Land Operations 


United States Department of the Interior 

BUREAU OF INDIAN AFFAIRS 

ANADARKO AREA OFFICE 
P. 0. BOX 368 
ANADARKO, OKLAHOMA 73005 


APR -41973 


Mr . Ron Shaklee 
University of Kansas 
Center for Research 
2291 Irving Hill Drive 
Campus West 

Lawrence, Kansas 66045 
Dear Mr. Shaklee: 

We understand that your space technology office is planning a research 
project in the Soldier Creek Watershed, Jackson County, Kansas, which 
Includes lands owned by the Potawatomi Tribe of Kansas. 

The Horton Agency, Horton, Kansas, has responsibility for the management 
and protection of lands within the Potawatomi Reservation. This respon- 
sibility Includes mapping and surveying trust resources and planning for 
optimum utilization beneficial to Indian owners. These activities are 
carried out by programs of the Horton Agency Office. 

To the extent that your research will benefit Agency resource programs 
and Indian land owners, we offer our cooperation and support. Our 
Agency resource people will no doubt be able to make beneficial use of 
at least a part of the data that you will gather. 

Please contact Agency Superintendent Donald Loudner, Horton Agency, or 
Jim Stivers, Agency Land Operations Officer, Horton, Kansas, if you 
wish specific information or assistance with Potawatomi trust lands. 

Sincerely yours. 
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STATE OF KANSAS 


Route Box 6 
Pittsburg, Kansas 

66762 


January HI, 1978 


Ted L, Talraon. 

Kansas Applied Remote Sensing Program (KARS) 
Bniv* of Kansas Center for Research, Inc. 
2291 Irving Hill Drive - Campus West 
Lawrence, Kansas 660^5 


Dear Ted, 

As I have stated many times in past conversations with you, 
remote sensing has proven to be an invaluable aid for providing 
management and development recommendations for reclaiming the Mined 
land Wildlife Area and other surface-mined tracts of land for 
recreational utilization in Southeast Kansas, 

Field inspections and surveys often times were inadequate 
in providing the required amount of infoi'mation necessary to insure 
the most efficient expenditure and utilization of the limited amount 
of funds our Agency has to work with each year on this Area for 
reclamation and development. 

Many problems have impeded the formulation and implementation, 
of a comprehensive recreation I'eclnmation plan for fish and wildlife 
habitat development on the Area. These are: the scattered location 

of the H6 units throughout a two county areaj the heterogeneous nature 
of each unit comprising the Area in respect to resultant change in 
topography after the mining, creation of numerous strip-mine lakes 
and ponds, radical changes in drainage patterns, wide differences 
in the amount and type of volunteer veget-vtion establishanent , and 
the existence of highly acid sites that contribute acid-mine drainage 
to strip-mine lakes and streams. Past efforts have focused on 
delineating and reclaiming the most obvious acid sites such as 
abandoned tipple sites where the coal was processed, and concentrating 
attempts at developing and enhancing v/ildlife habitat and user 
access near the larger strip-mine lakes. The delineation of locations 
where reclamation would be most beneficial was very time consuming 
and involved many man days in the field. 

The recent use of remote sensing from photographs provided 
by KARS has been very helpful in providing dii-ection to our Agency 
in designing a comprehensive plan of development where we no longer 
have to make impromptu or hasty decisions on how we are going to use 
funds after or if they are granted. Use of remote sensing hns 
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elirnin,ated much of the time required to delineate sites and other 
features so as to give a totail overview as to the scope of the 
problem and just exactly what; needs to and can be accomplished over 
increasing intervals of time. Remote sensing has been quite useful 
in allowing us to map and inventory all the acid sites, bodies of 
water, sites where vegetation is having difficulty becoming established, 
drainage patterns, and success of habitat manipulations and past re- 
clamation work. The technique has been used extensively to substantiate 
the need for further reclamation work on sites where past efforts 
were not totally successful such as the failure to establish the 
desired vegetation requiring additional liming and seeding. 

Our participation in the Program in relation to the use of 
remote sensing on surface-rained lands for fish and wildlife 
developnent has been very suceassful and of great benefit to our 
Agency. Cooperation and assistance from personnel at the Center for 
Research, Inc. has been terrific and very helpful. Future use of 
this technique is desired, and the possibility of expanding its 
uses seem real as our personnel learn more about this technique. 

Funding for continued use of remote sensing on the Area has been 
requested for in our budget, and it is hoped we can continue our 
participation in the Program. Thank you- 


Sincerely, 

Patrick bonislawsi^ 
Fisheries Biologist 
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OF KANSAS 

THE KANSAS STATE PARK AND RESOURCES AUTHORITY 
J03 KANSAS AVENUE. P. O. BOX 977 
Phone (91)) 296-22S1 
TOPEKA. KANSAS 66601 

May 11. 1977 



Professor B. G. Barr 
Director, Kansas Applied Remote 
Sensing Program 
Space Technology Center 
Lawrence, Kansas 66045 

Dear Professor Barr: 

Tim Traylor, of your staff, has met with us several times to explain the function 
of your organization, and he has been very helpful In a number of areas. We are 
in a position now to officially request that your organization help us with some 
of our current problems. 

This summer the Park and Resources Authority plans to improve the Sand Hills 
State Park, located two miles northeast of Hutchinson, Kansas. The park is 
currently unimproved land consisting of about two square miles of mixed rangeland 
and woodland. Our idea is to hire teenagers under the Youth Job Corps and to use 
these young people in a combination work and field experience mode. We will be 
able to provide Jobs and at the same tinie provide an educational experience in 
outdoor recreation and ecology for these young people. 

However, we do need additional information about the park area to help us decide 
where these young people should be put to work. It would help us if your organi- 
zation could provide the following, using interpretation from remote sensing: 

1. Establish existing vegetation patterns including the various 
different ecological zones that exist. 

2. Identify potential sites for scenic areas, parking areas, 
sanitary facilities, remote camping areas, picnic areas, and 
trails. 

3. Identify unsightly and hazardous areas throughout the park 
that need attention or avoidance. 

If you could provide this information, we would be in a better position to provide 
an educational experience for the young people and to make the proper decision as 
to where to develop the park in an orderly manner. We can use the information to 
assist in making the following decisions: 

1. Where to develop various scenic areas throughout the park 
for public access. 

2. Where to develop parking lots and sanitary facilities so as 
to have minimum impact of the environment. 

3. Where to locate trails for maximur; scenic quality but minimum 
impact, at the same time including most of the identifiable 
ecological regions of the park. 
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4. Where to allocate the youth labor for maximum benefit to 
both the park and their field related experience. 

There are four other critical areas in Kansas where similar material could be 
utilized by this agency for future decision making. These areas are listed in the 
order of importance as follows: 

* ■ c - 

1. The Missouri River Bluffs Area between Kansas City and the 

Nebraska State Line. . ' 

2. The Flint Hills Area from the Nebraska State Line to the 
Oklahoma State Line. 

3. The Strip Pits Area in Crawford and Cherokee Counties and 

Shoal Creek. • 

4. The Arkansas River Valley between Great Bend and the Colorado 
State Line. 

Any future assistance that you may be able to provide in any of these areas would 
be of assistance to us. Thank you for your attention in this regard. 

Sincerely, 


LBjr:pd 

cc: Mike Snyder 


Lynn Burris, Jr. 
Director 


by ; 

Wayne Hei'ndon^ Planning Coordinator 
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2204 Vine 
Hays, KS 67601 


Teid Talmon 
Univ, of Kans. 

Space Tech. Center 
2291 Irving Hill Dr. 
Lawrence, KS 66045 

Dear Ted, 
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Kansas' antelope program has now reached the stage where we can move 
pronghorn into unoccupied. habitats. Our pronghorn herd should go over 
the 1,000 population mark when the annual winter survey is conducted this 
year, and this will provide a surplus of animals that can be transplanted. 

Preliminary work has indicated that Kansas contains a minimum of six 
areas that should support a self-sustaining antelope population. These 
areas are widely separated by distance and man-made barriers, and each 
, area will require at least one release of 30 animals. 

Kansas will borrow the trapping equipment from Colorado and can be 
obtained every other year. One can see that the pronghorn transplanting 
program will take close to 15 years before cpmpletlon. Estimated costs 
for the first trapping year have been placed at $9,540 and 110 man-days. 

What I am leading to is that with this degree of time and effort, 
we want to be sure to fill our best areas (areas with greatest chance 
of success) first. This means that the six possible release areas will 
have to be rated and placed in a priority list. The following criteria 
will determine an areas rating: 1) the continuity and quantity of the 

rangeland and cropland, 2) the amount of men-made barriers, 3) the quality 
of the rangeland, 4) the intersperion of rangeland and cropland, 5) the 
degree and rate of cropland encroachment on rangeland, and 6) the attitudes 
of the landowners. 

It is on points 1,2, 4, and 5 that you could provide assistance and 
save time for the program. Points 1 and 2 will be used to determine the 
best area for pronghorn expansion. Large areas of cropland, railroads, 
highways, major rivers, and 5-stand barbwire fences (pronghorn go under 
not over fences) are a few barriers that will restrict antelope movements. 



Point 4 will be useful in that an area's carrying capacity can be increased 
if the p;roper amount of wheat-land is scattered throughout the rangeland. 
Point 5 will be very beneficial especially if yearly changes from 1972 to 
the present can be obtained. It would not only be important to know the 
total amount of cropland encroachment since 1972, but also the yearly 
change so one could determine if the rate was increasing or decreasing. 

In other words, one area might show a higher degree of encroachment than 
another; but encroachment might be slowing down in the higher area and 
increasing in the lower area. 

From preliminary work, the six potential release areas have been 
arranged in the following order; 

1) Smoky Hill drainage in Logan, Gove, and Trego counties. 

2) Clark, Meade, and Comanche counties. 

3) Ellsworth, Russell, and Lincoln counties. 

4) ^ Flint Hills. 

5) Morton County 

6) Osborne County 

But as pointed out above, additional information is needed to Insura the 
proper selection for our first release since the future of the pronghorn 
program in Kansas could depend on that release. 

Sincerely, 

Kent Montei 

Big Game Biologist 
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HFaiONAL OFFICES: 



BOX54A. RURAL ROUTE 2. PRATT, KANSAS 67124 
(316) 672 5911 


Northut$t Rtgional Offiet 
Box 36B. J 90 N. Franklin 
Colby, Kansas S770I 

Northetntrol Rtgional Office 
Box 489, 51 1 Cedar 
Coneoedta. Kansas 68901 

Northeast Regional Office 
Forbes AFB, Box 19086 
Topeka, Kansas 68619 


Southwest Regional Office 
808 Highway 56 
liodge City, Kansas 8 7801 

Southcentral Regional Office 
Box 764, i04 West Sizlh 
Newton, Kansas 87114 

Southeast Regional Office 
222 West Main Building 
Suite C/k D 

Chanute, Kansas 66720 


June 6, 1978 


Ted Talman 
Space Tech. Center 
University of Kansas 
2291 Irving Hill Drive 
Lawrence, KS 66045 


Dear Ted: 

The information furnished by your department provided excellent data 
for the antelope project leader of the Kansas Fish and Game Commission. 


As you are aware, we had hoped to obtain from other states between 
200 and 300 head of antelope. We were able to travel to Wyoming where 
they allowed us to trap 100 head. This made the decision as to where these 
animals would best benefit the state very Important. The remote Imagery 
data allowed us to prioritize our potential release areas. It made the 
decision of where the 100 head of antelope were to be released much easier 
and provided a higher degree of potential success. 

We appreciate your efforts in helping with our antelope program and 
hope this type of cooperation will continue. 


Thanks again. 



Kent Montei 

Regional Wildlife Supervisor 
Northcentral Region 


AKM/cg 


APPENDIX III: 
Slide Shows 
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STRIP MINE LAND RECLAMATION IN SOUTHEAST KANSAS 


I 

Slide 1 Map' oF Kansas Shovr/ing Location of KFsG Areas 

Between 1926 and 1969. twenty-six tracts of land at the tv/elve 
sites shov-zn here in northern Cherokee and southern Crawford counties were 
acquired by the state of Kansas. These v/ere ei ther donated or sold to 
the state for one dol lar because some ninety-four percent of the 6,000 
acre area consisted of strip mine dumps. 

Slide 2 Ground shot showing strip mine dump 

In 1962 the Kansas Fish and Game Commission (KF&G) began an intensive 
program of management designed to enhance the fish and vnldlife resources 
of these areas. This effort, however, met with considerable difficulty. 

Many environmental problems such as the one, shown here Impeded the 
formulation and implementation of a comprehensive reclamation plan for 
recreation in the 26 tracts of land. The scattered location of the units 
throughout thd two county area and the heterogeneous nature of each tract 
made 1 t virtually impossible to design a beneficial reclamation program. 

The extensive heterogeneity of the tracts was due to topographic changes 
after mining, creation of numerous strip-mine lakes and ponds, radical 
changes in drainage patterns, wide differences in the amount and type of 
volunteer vegetation establishment, and the existence of highly acid sites 
that drain in to strip-mine lakes and streams. Past efforts focused on 
delineating and reclaiming the most obvious acid sites such as abandoned 
coal washing areas. 

Glide 3 Air photo showing examples of reclamation problems 

Large scale (1:20,000) color infrared aerial photography, June 1976, 
of the 26 tracts of land was enlarged to a scale approximately 1 :5, 000. 

These photos \-jere provided to KF&G biologists. Kansas Applied Remote 
Sensing program (KARS) personnel assisted in the initial interpretation. 

Through the Use of this high resolution aerial photography, KF&G personnel 
were able to identify problems associated with this acre tract that 
had recen r ly undergone a $^0 , 000 fed amat ion program, 1 1 was determined 
from the photography that desirable vegetation cover had not become establ I shed 
and consequently was not controlling erosion. It v^as also apparent that 
overburdened areas were not adequately excavated during the reclamation 
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procedures. In addition, temporary pools of standing water were creating 
numerous drainage problems. The aerial photography was subsequently 
used by local KF&G personnel to demonstrate to KF&G administration the 
need for an additional $11,000 to correct problems on the 1^4 acre tract 
and protect their $40,000 investment. 

Slide 4 Ongoing reclamation efforts 

The KFSG administration subsequently allocated the additional $11,000 
to extend the reclamation effects initiated earlier in thi§ l44 acre 
tract, The- administration also decided to increase the standing budget 
for reclamation activities from $10,000 to $20,000 annually. The activity 
resulting from the $11,000 allocation is seen here and apparently 
corrected the situation. However, KFsG personnel are now routinely 
acquiring aerial photography to evaluate and monitor the conditions at 
this tract and initiate reclamation activities in other KFSG areas. 

Slide 5 Reclamation Area 7~10 

Reclamation activities planned for 1978 include the reclamation of a 
coal washing site, development of a fishing ramp, trail and dam complex for 
access to new fishing areas and wildlife habitat improvement on seven acres of 
recently reclaimed land. Correct excavation practices of overburdened 
areas and subsequent seeding of grasses will decrease soil erosion and 
alleviate problems associated with acidic water. In addition, KF&G will 
acqui re aerial photography in early spring to measure the total amount 
of water acreage that's available for development of sport fisheries. 

The 1978 program is estimated to cost $20,000. 


SAND HILLS STATE PARK 


Slide 1 Map of Kansas Showing Location of Sand Hills State Park 

■ In the spring of 1977 the Kansas State Park and Resources Authority 
completed the acquis i t Ion of approximately 2 square miles of land in a scenic 
sand dune area of southeast Kansas. The area was .des ignated as Sand Hills 
State Park and is located 3 miles northeast of Hutchinson, one of the largest 
population centers in the state. Because of the anticipated heavy use, it 
was necessary for the Park and Resources Authority to begin development of 
the park facilities during June. This development, however, was hampered 
by a lack of adequate land cover information on vyhich to proceed. On May 11, 
1977. State Park and Resources Authority Director Lynn Burris requested the 
assistance of the KARS Program regarding this project. 

Slide 2 Ground Shot of Sand Dune 

The focal point of the parkTis a series of very striking sand dunes, 
some of which are AO feet high. 'These are very delicate ecological areas, 
only partially stablized by a thin cover of vegetation. In dune areas v/here 
vegetation is damaged or destroyed, wind erosion may rapidly extract its tool 
and create what is known as a "blowout." The key long-range concern of the 
park planners was to develop a master plan that would maximize scenic 
access to these dunes v/hile minimizing physical contact with the ecologically 
delicate areas. 

Of immediate concern was the probi.em of directing the work efforts of 
30 teenagers hired under the federal Youth Conservation Corps Program (YCC) 
to aid in the park development at a cost of'$30,000. This question was a 
particularly weighty one, since it was important to provide the young people 

) 

with a meaningful field experience but at the same time ensure that their 
efforts did not run counter to the conservation and development goals of 
the planners . 

Slide 3 Color Map of Park Area Land Use 

In order to provide the Park and Resources Authority with the required 
land use information, the KARS Program used aerial photography to prepare a 
land use map of the area. This map at a scale of 1:9,600 depicted categories 
of land use that were of concern to the park planners and was very useful for 
an overview of the park. These categories included such features as high 
sand dunes , lovy sand dunes, bare sand areas, grassland, agr icu 1 tura 1 areas , 
roads, fences, wooded areas, marshes and water bodies. 
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Slide ^.Master Plan Map 

The KARS land use/land cover map was used by KPRA to prepare a general 
development plan and a master plan map. The master plan map includes 
development for six nature study areas, six camping areas, seven picnic areas 
■ and several maintenance areas to accommodate the anticipated 100,000 visitors 
annually. In addition, service entrances, hiking trails, parking areas and 

I 

site for a star gazing amphitheater were chosen. 

After the delivery of the KARS map and subsequent preparation of the 
Master plan, KPRA became Impressed with the uniqueness of the Sand Kills area 
demonstrated by the maps. By comparison, they had received an .a I location of 
$350,000 from -the Secretary of the Interior for an adjacent tract of land 
that was less interesting ecologically. They subsequently decided to cancel 
the acquisition of the adjacent tract of land and reallocate the $330,000. 
They also recommended that $1 00,000 ;be al located from Kansas funds for che 
construction of an interpretive center containing displays and infor.mat ion 
about the ecology and uniqueness of the Sand Hills. The Governor of Kansas 
accepted this recommendation and included it In his budget message to the 
Kansas Legislature in January,' 1978 . 


Slide 5 Youth Conservation Cofps at Work 

Although the KARS Program received the request for assistance only k 
weeks prior to the arrival of tjie YCC workers, the aerial photography and 
prel iminary land use map were in the hands of the Park planners In time to 
identify a constructive set of tasks for the YCC personnel. Among these tasks 
were; 

1 . Removal of all interior fences and repair of the perimeter fences. 

2 . Repair of the main pond facility dam and overflow system. 

3* Renovation of a barn for use as a group shelter. 

: 4. Construction and signing of a trail system in the north central 

portion of the park. 

5 . Construction of a secondary parking lot. 

During the summer of 1977 all of these tasks v/ere completed. 


PRONGHORN ANTELOPE IN KANSAS 


Slide 1 Pronghorn antelope 

Through efforts of the Kansas Fish and Game Commission (KF&G) , the pronghorn 
antelope ( Ant i locapra amer icana ) population in Wallace and Sherman counties 
in western Kansas increased from approximately 60 individuals In 19^3 to 
its present level of about 1,000 individuals. Because of this sizeable 
increase, hunting of antelope was permitted in Kansas for the first time in 
197^. Response to this hunting opportunity was great as evidenced by the 
500 requests received for the 80 permits issued. This success prompted KF&G 
to consider, the possibility of stocking other areas in Kansas with antelope. 

Slide 2 Kansas Land Use Map (showing outline of study areas and Flint Hills site) 
The plan approved by -KF&G involved the capture of 100 antelope in Wyoming and 
subsequent releases of 50 animals each in tv/o areas In Kansas with suitable 
conditions. Pronghorn antelope populations require large expanses of range- 
land with few man-made barriers. In addition, interspers ion of such areas 
with small amounts of agricul tura 1 land planted with winter wheat is desirable 
because it increases winter forage in the area, thus a 1 lowing ma intenance and 
survival of large populations. An excess Of agricultural land, hov-/ever, 
not only decreases the amount of suitable habitat, but also creates barriers 
to movement. On the besis of these criteria, one area , the FI int Hills, 
v/hic.h is known to be the largest unbroken expanse of rangeland in the eastern 
portion of the state (largest yellow area on the map) , was immediately 
selected from the Kansas Land Use Patterns map produced from LANDSAT imagery 
by the KARS Program in 197^. 

Three other potential sites were also identified through use of the Kansas 
Land Use Patterns map. The first comprised parts of Logan, Gove, Trego, 

Lane and Scott counties in the far northwest corner of the state. The 
second site was composed of parts of eastern El 1 sworth and western Saline 
Counties located in central Kansas. The third site consisted of sections 
of eastern Meade county and the northern half of Clark counties in the far 
south central portion of the state. All three sites had the desirable habitat 
features, but also shared a common potential problem, namely agricultural 


encroachment of rangeland. KF&G personnel, therefore, felt that a temporal 
evaluation of the conversion of rangeland to agricultural land v/as necessary 
before a final decision could be made concerning a specific release site 
for the remaining 50 antelope. 

Slide 3 Landsat Monitoring of Cropland Encroachment on Rangeland 

KARS personnel utilized three dates of LANDSAT imagery per year, covering 
the months May through September. Change in the distribution of cropland 
replacing rangeland was apparent on Landsat imagery for each of the years 
1972-1976. • 


Slide ^ Interpretation of Landsat Image 

Together with ground truth data obtained from low altitude ASCS photography 
and KFSG field personnel, maps portraying encroachment of <agr icul tural 
land onto rangeland were compiled as shown in this slide. Bands five 
(5 - .6 to .7 pm) and seven (7 ~ .8 to 1.1 ym) were used for each date to 
depict the Increasing frequency of the cropland category. Colored maps 
depicting the agricultural expansion for each of the three sites keyed 
to 1 :250,000 scale USGS ‘base maps were prepared. In addition, summary 
statistics of the percentage of rangeland and total acreage of rangeland 
converted to agriculture in each year were provided for each site. 


Slide 5 Map of agricultural encroachment in Nor thvies tern site 

On the basis of these data KF&G found that the northwestern site (shown 
here), v/hich had originally been favored because of Its proximity to the 
area occupied by the highly successful westerr. herd al ready .In existence, 
was rejected because of rapid agricultural expansion which had consumed from 
5 “ 21^ of existing rangeland each year, the Ellsworth - Saline County 
site was also judged to be less than desirable for similar reasons. 

Slide 6 South Central Map 

KFSG, thus, decided on the south centra 1 s i te because of the extremely slov; 
expansion of agriculture, which aye'~aged less than 1^ per year. 


Slide 7 Helicopter Hazing Antelope Into Trap 

During January 1378, a seventeen man Kansas Fish and Game crew v;ere sent to 
an area north of Gheyenne, Wyoming to capture one hundred antelope. A heU- 
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copter was used to haze this herd in the direction of a trap erected 
previously. ” 

Slide 8 Antelope Corra 1 led in Trap 

The trap, shown in this slide, was borrowed from the Colorado Fish and 
Wildlife Department. It consisted of netting 250 feet long by eight feet 
high made of quarter inch rope with three inch mesh with a large gate at 
one end. Once the animals were trapped, they were checked by a veterinarian 
for d i sease, tagged and later loaded into a van. 

i , 

Slide 9 Antelope Release 

One load of sixtythree antelope was released in the south central site and 
thirty-seven were released at the Flint Hills site (southern Chase County) . 
Pronghorn antelope may eventually be introduced into other areas determined 
suitable. Through these cooperative efforts, LANDSAT data are making a 
continuing contribution to the renaissance of this uniquely American big 
game animal in Kansas. 


THE CONVERSION OF PRIME AGRICULTURAL LAND TO URBAN 
LAND USES IN THE KANSAS CITY METROPOLITAN REGION 


Slide 1: Locational Map of the Kapsas City Metropolitan Region , 

The Kansas City Metropolitan Region covers a 2,195,^58 acre area in Kansas- 
and Missouri. The Mid-America Regional Council (MARC) is responsible for 
coordinating the planning activities of the eight county region which includes 
one hundred and nine municipal governments,! 


Slide 2: Prime Agricultural Land Map of the MARC Region 

In 197^, a soil survey was completed for the entire region as a part of the 
National Cooperative Soil Survey Program. One of the products of this survey 
was a map showing the distribution of prime agricultural land resources 
within the region as shown in this slide. 

MARC officials were concerned about the effects that urban expansion 
was having on the region's prime agricultural land resources and in April 1975 
contracted with the Kansas Applied Remote Sensing Program (KARS) to perform 
a study of the encroachment of urban land uses on prime agricultural lands. 


Slide 3" Comparative Photography 

Using NASA high altitude infrared imagery acquired over the region In 
October 1969 and May 1974 the extent of urban land use was mapped for each 
date. 


Slide 4: MARC Region Prime Agriculfu'ral Land Map and Urban Expansion Overlay 

The urban land use data were then compared with the prime agricultural land 
resources map produced by the soil survey. A total of 26,267 acres of new 
urban development occurred between 1969 and 1974. 10,727 acres of this 

development had occurred upon prime agricultural land, accounting for 40% 
of the urban development. This represented a 5^ increase over the values 
generated by the 1969 data. 


As a result of this study the Mid-America Regional Counei 1 has adopted a 
general policy in their 1977 publication, "Framev/ork for Development," which 
States that any future development in the Kansas City Metropol 1 tan Region 
should bsj planned with the objective of preserving existing agricultural land 
resources . 


Slide 5: Johnson County, Kansas 

The release of this data to individual county and municipal governments 
resulted in decisions at the county and muni cipal level . In Johnson County, 


Kansas, it was noted that! the primary area of urban expans i on, was well removed 


from the bulk of the county's prime agricultural land resources. As a result. 


Johnson County has decided not to develop or implement a system for the pro- 
tection of prime agricultural land resources at this time. 


Slide 6: Platte County, Missouri 


In contrast to the Johnson County situation, the portion of Platte County, 
Missouri which contains the Kansas City International Airport (Site A) 
has been threatened by considerable urban expansion. The county has there- 
fore taken actions to restrict urban expansion drawn by the airport In an 
attempt to preserve both the rural and agricultural character of the county* 
Additional policies are being developed in response to the prime agricultural 
land study in Leavenworth Coutny, Kansas and Clay County, Missouri in an 
attempt to address problems related to urban expansion into rural portions 
of the counties which are adversly affecting the agricultural communities. 
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